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This paper presents an empirical analysis of the real 
internal rate of return to the eld age insurance (OAI) portion of the 
cia age^ survivors^ and disability insurance (OASDI) program for 
sorker-only beneficiaries retiring between 1967 and 1970* Section I 
reyiews the analytical background for this study. The issues concern 
alternative measures of individual equity and the empirical approach 
to their measurement* The procedures used in five papers on the 
subject by John Brittain (1972) ^ Colin D. Campbell and Rosemary G, 
Campbell (1967) ^ Henry Aaron (197a), Yung--Ping Chen and Kwang'-wen Chu 
(197a) ^ and Ubadigbo OkcnkMo (1975) are also described* Sections II 
and III deacribe the b^sic model employed and the results* The 
authors' use of a random sample of longitudinal microdata on actual 
earnings histories^ the feature which distinguishes their approach 
from previous studies, is also described- The final section compares 
the authors^ results with those of other studies and sets out plans 
for extension ot the analysis, Eeferences are included along with an 
appendix showing detailed tabular results of average internal rates 
of men and wcmen (1968-^1970), (Authors/WL) 
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ABSTRACrr 



The average expected real internal rate of r'eturn at retireniLMit to social 
Security old-age insurance for a random sample nf wnrker-only beiief i c iari es 
retiring between 1967 and 1970 is 14.8 percent. Wlii Le not directly coni= 
parable^ thiy rate is sumcwhat higher than that found in earlier studies. 
Much of the difference between this rate and earlier ones is due to the 
more compiete representation of vvorkers with low earnings in a random 
sample of actual case histbrles tlian in a representative individual 
approach. Workers witli luw earnings have substantially higher rntes of 
return than workers wi tli higli eainings. Tn addition3 there is littlo 
difference in the w-ay various groups of people have fared under the 
system after lifetime earnings j labor force rKrrticipntion^ and expected 
mortality have been a'c counted for. 
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NOTE 



This Is the fifth in a series of reports on the distribution of income, 
taxes J and transfer payments in the population^ Analyses in this series 
focus on the following i 

(1) short-term projections of the March Current Population Survey 
(CPS)— the principal data base currently available for analyses of 
distribution of annual income-sunder alternative assmptions about 
population growth and marriage rates; 

(2) estimation of tax liabilities on the CPS| 

(3) changes in the distribution of income as a result of changes in 
the tax-transfer system; 

(4) evaluations of the quality of income and demographic data, as 
reported in the CPS; 

(5) analyses of individual equity under the tax-transfer system. 

The early studies in the series present analyses based on population and 
income as reported in the CPS and do not incorporate corrections for 
population undercounts^ understatement of income^ and other errors, 

Tlie projection and modeling work underlying the studies is an ongoing 
project of the Division of Economic and Long-Range Studies, which is 
headed by Dorothy S* Projector, and the methods used are under continuing 
review and development, TTiis series will report the methods and results 
to policymakers and to research analysts, 

Dorothy S, Projector, Daniel Radner, and Frederick Scheuren made helpful 
suggestions and comments at various stages of the study. Research assist-r 
ance was provided by Suzanne Worth and the manuscript was prepared by 
Joan Reynolds, 



John J, Carroll 

Assistant Comjitissioner for 

Research and Statistics 



October 1976 
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INTRODUCTION 



This is the first in a projected series of studies of individual equity 
under the social security program. This papet presents an empirical 
analysis o£ the real internal rate of return to the old age insurance 
COAT) portion of the old age, survivors, and disability insurance COASDI) 
program for worker-only beneficiaries retiring between 1967 and 1970* 
Section I reviews the analytical background for this study, TTie issues 
concern alternative measures of individual equity and the empirical 
approach to their measurement* The procedures used in five papers on the 
subject by John Brittaln (1972), Colin Dt Caiffpbell and Rosemary G, Campbell 
(1967), Henry Aaron C>974), Yung-Ping Chen and Kwang-wen Chu (1974), and 
Ubadigbo Okonkwo (1975) are also described. Sections II and III describe 
the basic method employed and the results. Our use of a random san^le of 
longitudinal microdata on actual earnings histories, the feature which 
distinguishes our approach from previous studies, is also described. 
The final section compares our results with those of other studies and 
sets out plans for extension of the analysis. 



I. Background 

A number of authors have been concerned with the empirical analysis of 
individual equity under the social security program. TTiey examined the 
treatment of workers with characteristics such as race and age at entry 
into the labor force, ^Vhile these studies differ in detail, their basic 
method of approach is similar, that is, to calculate measures of individual 
equity for hypothetical case histories which are thought to be representa- 
tive of the life-cycle experience of different individuals with given 
characteristics. This method is the representative individual approach. 
In contrast, we calculate measures of individual equity for a sample of 
actual case histories. These measures are aggregated over the character- 
istics of Interest. 

A. Measures of Individual Equity 

T\m measures of Individual equity- -the internal rate of return and the 
cost-benefit ratio, are widely accepted. As defined here, the Internal 
rate of return is the Interest rate which equates the accumulated value 
of tax payments with the present value of expected benefits confuted at 
the date of retirement. Assuming that all taxes are paid and all 
benefits are received on the first day of each year, then we may write 
the following simplified expressions. 



9 



and 



where the time subscript, is set to one in the year of entry into 
covered employment-the first year in which taxes were paid-and the time 
subscript ^ is the index of the last year of covered employment. Also 

A - accumulated value of tax payments, 

3^- tax payments in year 

i? = internal rate of return, 

V = present value of expected benefits, 

benefit paymenfis in year %, and 

5^= probability of surviving from the year of retirement to year i. 

Therefore, E is the interest rate for which 4«F. If we add a time sub- 
script, ij to indicating that we are referring to the actual interest 
rate m year then the cost-benefit ratio is given as A/V. Clearly 
the relationship between the two measures is that the internal rate of 
return is the interest rate (constant over time) which would yield a 
cost-benefit ratio of one. 

The choice between the two measures is somewhat arbitraryii- resting on 
the significance of each measure's deficiencies relative to its Intended 
use. The calculation of the cost-benefit ratio involves the arbitraiy 
selection of an interest rate or interest-rate series. For example 
Campbell and Campbell used. the rate of interest on series-1 bonds for 
1937 until 1963 and 4 percent thereafter. This represents the judgment 
that the rate of interest on series-li bonds was the proper measure of the 
c^portunity cost of tax payments. It also embodies the Judgment that 
this opportunity cost was equal for each individual. Such an assumption 
IS ditticult to defend if comparisons across income groims are to be 
made. Brittain and Aaron partially avoid this problem by presentinB 
results for a number of different interest rates. Given an interest rate 
however, the cost-benefit ratio has the advantage of yielding quantitative 
measures of the amount of the net transfer (V-A). This is not the case 
for the internal rate of return. 
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(along with Brittain, Chen and Chu, and Okonkwo) have calculated in- 
teiiial rates of raturnp Two factors are involved in this decision. 
Firstf the internal rate of return is the most useful way of presenting 
the net result of the program's operation over the individual's lifetime 
in a purely descriptive sense* Thus, readers concemad with co^aring 
the operation of the system to alternative sets of welfare criteria may 
do so by relating the coniputed internal rates of return to their own Judg- 
ments as to the true opportunity cost of tax payments. Such comparisons 
are valid in spite of the cob^uIso^ nature of the systemt Even if one 
con^letaly rejects the notion of a contributory system, which suggests 
recognition of a quid pro qw conqjonant of benefits, and views the opera- 
tion of the system as a pure transfer, the relative values of the rate 
of return may be viewed as measures of the net result of a tax-transfer 
program which is separate ,jrom other taxes and transfers in the economy, 

Tiie second reason is computational efficiency* It is veiy costly to 
calculate a large number of cost-benefit ratios (one set for each assumed 
interest rate series) for a substantial number of individual case histories 
Also^ it is impossible to display the results in a meaningful way. The 
internal rate of return is calculated only once for each individual. 



B, The Representative Individual Approach 

nie representative individual approach is the construction of life-cycle 
eaniings and benefit profiles for hypothetical individuals differentiated 
by a finite number of indentifiable characteristics. These life-cycle 
patterns may be fairly single as in Campbell and Caj^bell or more detailed 
as In Aaron and Okonkwo* 

Caanpbell and Campbell consider workers who began paying taxes in 1937 and 
retired in 1967. The earnings levels in each year are fixed at the annual 
maximiffii taxable base imder the prevailing social security act* Alterna- 
tive cases considered are workers with three-fourths or one-half of this 
base, Chen and Chu added the case of a worker with annual earnings equal 
to the average earnings of all workers. Brittain used average earnings 
but added a number of other cases where earnings, startir^ at various 
levalSj grew at different constant rates over time* 

Both Aaron and Okonkwo sought to take account of the relationship between 
age and eaxtiings. Okonkwo combined a time series of cross sections 
derived from published census data on income for broad age groups in, 1939, 
1949| 19S9, and 1969. Using this method> the 1939 earnings of a worker 
aged 30 in that year was the average earnings of all workers aged 25-34 
in 1939| the earnings for this hypothetical worker in 1949 was the average 
over all workers aged 35-44 in 1949, Earnings in years between the censuses 
were interpolated. Worker characteristics distinguished in each cross 
section land tnerefore Maiyzed in the results) were age, race, education, 
marital status and region of residence. 

3 
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In contrast to Okonkwo's use of a time series of cross sections, Aaron 
relied on a single, more detailed cross section. His approach was to 
estimate a regression equation (one for each of four sex-race subgroups) 
for earnings from the 1967 Survey of Eoommia Oppoptunity, In each of 
,. the four equations, the logarithm of earnings was regressed on dummy 
variables for six education levels and nine age groups Complying 54 dummy 
variables), standard metropolitan statistical area (SMSA) or non-SMSA, 
four regions of residence, union status and marital status . TTiis pro- 
cedure makes possible the construction of a large number of different 
earnings profiles, 

Thm calculation of the benefit stream is much simpler. Most authors 
compute the benefit at the date of retirement using either the actual 
benefit formula or a variant of the present formula extrapolated into 
the future. TTie exception is Brittain who specifies a constant relation- 
ship between average benefits and average earnings over time. This assump. 
tion permits him to estimate the rates of return for future retirees 
within the constraints of a closed system. TTiat is, the tax rate to be 
^plied to earnings in each year is the rate necessary to finance benefits 
on a pay-as-you-go basis. 

Another set of factors needed to confute the present value of expected 
benefits is survivor probabilities. Brittain and Chen and Chu use the 
official Social Security Administration age-sex specific survivor rates. 
Cainpbell and Campbell use life expectancies from the Life Inam>anae Faat 
Book, The Campbell and Campbell approach to the computation of V is not 
exactly the same as that defined above although the qualitative results 
are similar. TTiey employ the annuity certain approach which does not 
directly require survivor probabilities. Instead, the present value of 
benefits is calculated for only a limited number of years into the future 
equal to the worker's life expectancy at retirement. Chen and Chu also 
employ this approach but use the method based on survivor probabilities 
Clife annuity approach) as well. Aaron and Okonkwo sought to introduce 
differentials in survivor probabilities corresponding to the level of 
disaggregation used in the construction of their representative earnings 
profiles. Therefore, they applied .the differentials to U.S. life table 
survivor probabilities by sex, race, income, education, and marital status 
as reported by Evelyn M. Kitagawa and Philip M. Hauser (1973). 

C. The Individual Case History Approach 

An alternative method for examining the treatment received by workers 
with different characteristics is to calculate a measure of individual 
equity for each person in a large sample of actual case histories. These 
measures may then be aggregated over the set of characteristics of inter- 
est. There are three advantages to this approach. First, no a priori 
sunptions about such characteristics as age of entry into covered 



as 



employment, continuity of employment, earnings levels and date of 
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retirement are necessary. Second, the results may ba displayed as com- 
plete frequency distributions of the measure of individual equity rather 
than a single mean Cor median) value. In addition, the results may be 
us^d to evaluate the quality of the representative individual approach, 
^lliat is, cbn^iarlso^^^ results between the two apprdaches may uncover 
^biaiis foom omitted characteristics, incorrect a priori specifications, 
or: the inability of the representative individual approach to accurately 
=:reprasant the distribution of actual results , 

There are disadvantages to the individual case history approach* The 
most obvious is the need for an adequate sample Cdescrlbed below) of 
-iDngitudinal microdata* Even this data base is incomplete since a full 
case his t©^ Cincluding benefits as well as earnings) is only available 
after all benefits are paid on each worker *s account. This means that the 
smqple would be restricted to the deceased. For the problem of calculat- 
ing the present value of emp&ated benefits at retirement, only completed 
earnings histories are consldsred. Postretirement earnings are excluded 
(see section II A below) so the necessary data are available, 

II , Basic Method 

This section describes the method used to calculate the InteTnal rates 
of return. It begins, with a description of the basic data file and the 
sample selected for study, A method for identifying the OAI tax rate as 
a proportion of the total OASI tax rate is described and the actual com- 
putational procedure is presented. 



A* Study Sample 

Our study sauaple is drawn from the Social Security Administration's Con- 
tinuous Work History San^le (WHS), 1/ The CWHS contains information 
drawn from a nianbir of administrative data files maintained for the 
operation of social security programs. The CWHS is a 1-percent random 
saaple of all nine digit social security numbers ever Issued, The 
specified s^Eple digits (the last four places of the social security 
nuabar) are the same each year so that longitudinal data are recorded 
for each individual in the sai^le. A special 6.1-percent subsample is 
.maintained which contains detailed annual taxable earnings information 
•from 1937 to data, Tlie CWHS population covered 89,1 percent of the 
labor force in 1967, the first year of the subsample. Although informa- 
tion on total eamlngs is lacking, no other data base Is available with 
this degree of completaniss over time. 



1/ For a description of the CWHS see the^ contributions by Sheldon 
A, Rubin and Warren Buckler in The La^or Forae: Migration^ Earninge^ 
md Growth^ (see reference). 
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The data sample is restricted to worker-only beneficiaries 2/ Cindividuals 
receiving benefits but with no dependents drawing benefits on that individ 
ual's account), TTiis choice rests on the absence in the CWHS of the 
mmingB and demographic data needed to reconstruct the life-cycle earn- 
ings patteTOS of cobles* ^e sample population does, however i include 
the majority of new retirees. In addition^ we restrict ourselves to 
workers retiring in the last 4 years (1967-1970) for which earnings data 
are available. An individual is included in the sample if: 

(1) sex, race, months and year of birth are knownj 

(2) benefit status changed from livings nonentitled (a living worker 
not entitled to any social security benefits) to livlngj entitled 
(living worker entitled to old-age benefits) between January 1 of 
the year of retirement and January 1 of the next year| 

(3) the family benefit code in the year following retirement indicated 
a worker-only beneficiaryj and 

(4) the benefit in the year following retirement was in current-payment 
status. 



TABLE 1. — Distribution of persons in the sMple by sex, race^ and year 
of retirement 



Year of 
retirement 


Total 


White 


Other races 


'Men 


Women 


Men 


Women 


Total. , 


2,642 


1,097 


1,270 


132 


143 


1967 


651 


264 


319 


33 


35 


1968 


618 


2S1 


293 


32 


42 


1969 9 m 9 9 •••• 


676 


289 


326 


35 


26 


1970 

1 Was m 9 


697 


293 


332 


32 


40 



Because of the effect of the earnings test^ the conditions listed above 
have important implications for the inclusion in the sanple and the 
treatment of aged workers with earnings. Under the earnings test the 



2/ A glossary of social security program terminology may be found 
in the Annual Statistical Supplement to the Sooial SeaiiHty Bull&tin. 
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"benefit payable to otherwise entitled workers may be reduced if the 
worker has CUCT en t earnings* 3/ If an aged worker's current earnings 
were sufficient to reduce his current benefit to zero in the year follow- 
ing entitlement, then the worker was excluded from the sample because of 
the retirement that the benefit be in current-payment status. In 
addition J any reduction in a worker's bsnefit because of postretiremant 
earnings is Ignored in coi^uting the internal rate of return because of 
the. method adopted in this study Cthis relates to an assumption that the 
real benefit amount remains constant throughout the retirement period) 
(see pages 10 and 31) , ^ 

B* Historical Ti^ Rates 

To analyze OAI a series of historical tax rates were constructed isolat- 
ing tax contributions for this program from survivors insurance CSI) and 
disability insurance (DI) * 4/ Our procedure is based on the fact that 
OASDI is essentially on an Tnnual pay-as-you-go basis whereby current 
expenditures are met by current tax revenues, and these re%^enues are 
generated by a flat-rate tax (one for old-age and survivors insurance 
(OASI) and one for DI) applied to the taxable earnings base^ We separate 

from OASI by decon^osing the published data on net program expendi- 
tures into component subprograjns and assign these component amounts to 
OAI or SI, An OAI annual tax rate series (see table 2) was then con- 
structed by allocating a share of the OASI tax rate on the basis of the 
proportion of total OASI expenditures accounted for by thb conponent sub- 
programs assigned to OAI, In some of these assignments analytical con- 
siderations indicated departures from program definitions. However, 
disability benefits are classified as under present program definitions, 
so that the historical DI legislated tax rates remain unchanged and do 
not influence the OAI tax rate estimate. 

In assigning the consonant subprograms, we interpret the OAI portion of 
OASDI as saving for retirement and the SI md DI programs as term insur- 
ance against the risk of earnings loss due to worker death or disability 
prior to retirement, TTiuSs a rate of return may be associated with OAI, 
whereas SI and DI primarily reflect current consun^tion of an insurance 
service* Under this interpretation the function of OAI benefits is to 
provide income to the worker's family unit after the worker reaches 
retirement age, and the function of SI and DI benefits is to provide in- 
come for the family unit during the period up to the worker's retirement 



3/ ^e provisions of the earnings test are detailed in Soaial 
Seau^ty Hm^ook^ U*S» Department of Health, Education, and Welfare, 
Social Security Administration, fifth edition, February, 1974* 

4/ Analysis of the separation, of SI and DI tax contributions from 
the total OASDI tax appears in dem R. Leimer, "Identifying Historical 
OAI, SI, and DI Tax Rates Under Alternative Program Definitions," (see 
reference) , 



TABLE 2. "Data for tax computation 



Year 


Wage and salary 
tax rate, t 


Self -employment 
tax rate, t 

s 


Taxable 
maximum , 
M 


Conaumar price 
index, C 


1937 - . . 


.0111 


0 


^ Www • 


L% no 


1938 * . . 


.0110 


0 




A7 on 

HZ. Zw 


1939*.. 


.0110 


0 


3000. 


41 60 


.1940... 


.0111 


0 


3000. 


42 00 


1941 . . . 


.0135 


0 


3000. 


44,10 


1942 . . . 


.0133 


0 


3000 


4fl RO 

'TW » WW 


1943 . . . 


.0128 


0 


3000,/ 


S1 RO 


1944^.*. 


.0124 


0 


1000 


70 


1945... 


.0125 


0 


^000 


SI QO 


;i946 . . . 


,0140 


0 


^000 


^w . 


;1947 . . . 


.0147 


0 




AA QO 

UO . ^w 


1948 . . . 


0159 


n 


onnn 


70 in 


1949 . . . 




n 
u 




71 An 


1950* . - 




u 




7 0 in 


1951 . . . 






Q^nn 


7 0 Qn 


1952 . . . 


MLL 




^Ann - 


7Q ^n 


1953 * * ' 


. wtjH^ 


ni ft 7 


0 ^nn 


fin in 


1954 . . . 






^finn 
joUU . 


Qn ^ n 
oU , 


1955 * * . 






/i onn 


en on 
qU . zU 


1956 • ^ * 


# Kj M O 


no 




Ql .40 


1957 . . . 




no AA 


/i onn 


fi /i on 


1958 . * . 




no 


A onn 


s A An 


19S9 . . . 




nOQH 


/, Qnn 
'fOUU • 


Q 0 on 


1960. . . 




n^fiA 

« U jDh 


A snn 


fis 7n 


1961... 


.0484 


.0363 


4800. 


89.60 


1962 . . . 


.0509 


.0383 


4800. 


90.60 


1963 * . . 


.0599 _ 


.0446 


4800. 


91. 70 


1964 . . . 


.0600 


.0446 


4800. 


92.90 


1965 * . . 


.0597 


.0445 


4800. 


94.50 


1966... 


.0613 


,0462 


6600. 


97.20 


1967 . . . 


.0626 


.0474 


6600. 


100.00 


1968 , . . 


.0584 


.0447 


7800. 


104.20 


1969 , . . 


.0656 


.0492 


7800. 


109.80 


1970 . . . 


.0644 


.0483 


7800. 


116.30 
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age if the worker's earnings are interrupted by death or disability. We 
have used these functional definitions in asslgrdng OASl eomponants to OAI 
so that a net OAI tax rate defined as the gross OASDI tax rate minus the 
tax rate assoeiatad with currently consimied SI and DI protection is cal- 
^ culated. As an axa^le of the implications of these functional defini- 
tions^ consider the case of an aged widow of an Insured worker who died 
after becoming entitled to old-age benefits/ Under present program defi- 
nitions^ benefits to dependents are reclassified as survivor's benefits 
after the retired insured worker dies. Under the functional definitions 
adopted here benefits to the aged widow of a retired worker are classified 
as old-age benefits. 

... • . 

The problem of separating the SI and DI portions of the tax has been 
^proached by other authors in a variety of ways* Campbell and Caai^bell 
use an approach similar to ours in which the total tax is divided along 
functional lines* For exM^le, both approaches interpret benefits to 
surviving spouses of old-age decedents as OAI benefits. However i the 
approaches differ in that Canqpbell and Campbell inte^ret benefits to 
aged surviving spouses of workers who died prior to reaching retirement 
as SI benefits, while such benefits are considered as OAI benefits under 
the definition s adopted here* Since approximately one-third of those 
who start working in their early 20s do not live to age 65^ Cai^bell and 
Campbeil assume that two-thirds of the survivor benefits paid to aged 
widows are paid to widows of workers who live to retirement, "nie 
rOTalnder of survivor's benefits plus disability benefits are then 
estimated to be 20 percent of total OASDI benefits* Cmpbell and Crapbell 
in^licitly assume that^ this percentage is constant over time and estimate 
the OAI tax rate as SO percent of the OASDI tax rate. Since a constant 
proportion is assumed, this approach ignores changes in the relative 
BlzBB of the various progrfiuiis over time, This approach also Ignores 
trust fund receipt and expenditure flows other than cash banefit payments* 
Okonkwo^ who reports results for both the OASDI and OAI tax rates, uses 
the 20-percent figure as well. However, his choice is rationalized on 
the basis of an "official" Social Security Administration estimate, 5/ 
Neither Aaron nor Chen and Oiu state clearly the tax rate assumption used. 
In some tables, Aaron includes the expected survivor benefits to the 
survivors of nonaged workers, but he uses the OAS I tax rate throughout, 
Chen and Chu use the OASI tax rate but confute the cost-benefit ratios 
and rates of return for new entrMts considering retirement benefits alone. 
The separation of SI and DI is not relevant to Brlttain's analysis since 
the tax rate for OAI is calculated each year as the tax rate required to 
equate aggregate taxes and old-age retirement benefits under his economic 
and demographic assumptions* 



5/ See testimony by Robert J* %ers before the House Ways and Means 
Commltte©, (sm reference). 



Grilcuiatlon of Internal Rates of Return 



Rafarring to the definitions of the terms if equations (1) and (2) the 
actuml e^^ression used to calculate th© real internal rate of retuarn is: 

where 

0^ ^ Consumer Price Index in year Ij and 

^ year in which retiree attains age 101, 

For con^iutational simplicity, we assume that C remains constant over 
time* Since the real beneflti of 1967 to 1970 retirees have actually 
increased since their retirement dates, this assun^tlon Introduces a 
downward bias in our estimates of 6/ 

The calculation of annual tax payments is fairly straight forward once a 
decision about the incidence of the enployer share of the tax is made. 
It is common if not universal to assume that the employer share is actual- 
ly borne by the worker in the form of lower wages. 7/ All of the authors 
cited adopt this convention. The actual OAI tax rates used along with 
other necessary data are in table 2* 

Using these data, taxes are co^uted from the CWHS annual eamings in- 
formation according to the following scheme. For the years before 19S1 
(social security taxes were first collected in 1937), r*=t- W^^ where 

t. - combined employee-employer tax rate in year i-and fi^ m taxable wages 
in year If wages exceeded the maximum taxable eamings base, Af*, only 
the employer's contribution is included for eamings above the base. 
Note that the tax rate used assumes 100 percent backward shifting of the 
payroll tax. Therefore, the tax paid on rages above the base represents 
the nonrefundable employer contribution. So, 



6/ The internal rate of return was calculated using Mueller's 
iterative method as described In G. K. Krlstlansen (1963), (see 
reference). The actual con^uter routine used is RWl ftom the I.B.M, 
Sai&ntifia SiSrauHne Paakagm^ 

7/ The most recent challenge to this assumption is by Martin S, 
Feldsteln (1974) who finds that the effect of the tax on capital forma- 
tion and therefore worker productivity puts the Issue in question 
(see refirenca), 

10 
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Between 1951 and 1954 three possibilities existed. First, if total earn- 
ings, equal to wages (W) plus self-en^loyment income (I)^ were less 
than the earnings base (M)^ then 

where t^^ is the tax rate on self-en5)lojinent income in year Second, 
if total earnings exceeded the earnings base but total wages did not, 
then taxes equaled the tax rate times wages plus the self-employment tax 
rate times the difference between the base and wages; that is, 

HH hi <%-^^* 

Finally, if total wages exceeded the base, taxes equaled the tax rate 
times the base plus one-half the tax rate times the difference between 
wages and the base. So, . 

After 19SS, total wages were the sum of wages and farm wages. The com- 
putation is then the same as for 1951-'S4, 

Next, the individual's primary insurance amount (PIA) was CDmputed on 
the basis of his or her prior taxable earnings histoi^t There are three 
types of formulae which apply to the people in the san^jle: the usual 
PIA formula applicable at the date of retirement, the 1967 old-start 
formula, and liie 1965 old-start procedure. We used the highest PIA 
calculated from the three formulae, consistent with prasnnt program 
provisions. 8/ 

Tlie monthly benefit of a worker-only beneficiai^^ may differ from the PIA 
for two reasons. First, the worker may have earnings above the level set 
by the retirement test. The benefit would then be reduced. Also, the 
worker may have retired before attaining age 65, causing an actuarial 
reduction in the monthly benefit amount to be imposed. TTie flrst.pbssi- 
bility is not considered in this paper. 

A series of survivor probabilities is needed to calculate e^qpected bene-- 
fits. We, used a set of age-specific probabilities based on Social Security 
Administration data Qsee Francisco Bayo (19723), TTiese rates, which are 



8/ Under present law the PIA is cor^uted using a table which lists 
the pTA associated with each possible benefit base (average monthly earn- 
ings or AME) as computed from the individual's prior taxable earnings 
history. However, this PIA table can be closely approximated by a 
formula relating the PIA as a function of the AME. For details of the 
benefit confutation procedure, see Soaiat Smam^ty Han^ook^ U*S. Depart^ 
ment of Health, Education, and Welfare, Social Security Administration, 
fifth edition, February 1974, sections 701-713. 

11 



19 

EKLC 



available disaggregated by sex and race, are shown in table 3. This 
level of disaggregation is between C&flpbell and Campbell's use of a single 
value of 14 years for life e^ectancy and the elaborate mortality differen- 
tials for sex^ race J income and educational level, and marital status 
adopted by Aaron and Okonkwo, 9/ 

III. Results 

The results are presented in two forms. First, the average internal rates 
of return are displayed in tabular fom* Then a regression analysis which 
seeks to isolate the effects of various worker characteristics is described. 
In both the tabular displays and the regression analysis individuals were 
classified according to a measure of their relative position in the 
distribution of lifetime earnings (p^ras A). 

A, A Maasure of Lifetime Earnings 

For comparing rates of return for workers at various points in the distri- 
bution of lifetime earnings, it is advantageous to represent an individual's 
lifetime earnings strera before retirement by a single number. ThiB 
suggests that all of the factors distinguishing the earnings histories of 
workers can be summarized meaningfully into a single measmfe. While far 
from perfect in this regard, the present value at retirement of each 
worker's prior real earnings is one useful possibility. 

The measure of lifetime earnings adopted was the accianulated value of 
annual taxable real earnings, henceforth denoted by the mnemonic ACERN* 
This number was computed as follows: 

(1) all earnings for each year are received by the worker on the first 
day of that year and; 

(2) no earnings are generated in the year of retirement or later* 
Under these assumptions, the present value of the worker's lifetime real 
taxable earnings at the beginning of the year of retirement is* 



(4) 



where the time subscripts % and %^ are as in equation (1) ^^id 

E ^ accumulated value of lifetime taxable real earnings CACERN), 

^ annual taxable earnings In year %^ and 

r * ^ appropriate annual interest rate in year 10/ 
u — 



9/ TTie primary source for disaggregated mortality differentials is 
Kitagawa md Hauser (1973), (see reference), 

10/ A more complete description of ACERN along with listings of the 
basic data used is available from the authors on request. 
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TABLE 3. --Survivor probabilities 1./ 



Age 



62.. 
63., 

64 . 
6S...| 

65 • « • I 
67..- 
0S * • « I 
69 . . 
70.. 
71.. 
72... 1 
73-. 
74.. 
75. 
76. 
77.. 
78.. 
79. 
80. 
81v. 
82.- 
83.. 
84- 
85. 
86. 
87. 
88. 
89. 

90.. 

91.. 

92. 

93. 

94... 

95. 

96... 

97. 

98. 

99. 

100. 
101. . . 



White 



Men, 

.97466 

.97244 

.97003 

.96742 

.96528 

.96207 

.95882 

.95549 

.95201 

.94833 

.94440 

.94018 

.93560 

.93061 

.92518 

.91929 

.91289 

.90593 

.89836 

.89018 

.88131 

.87172 

.86144 

.85043 

.83865 

.82610 

.81276 

.79861 

.78389 

.76880 

.75358 

.73865 

.72419 

.71002 

.69570 

.68189 

.66897 

.65743 

.64690 

.63610 



Women 



.98910 

.98806 

.98689 

.985S7 

.98464 

.98259 

,98052 

.97836 

.97606 

.97354 

.97073 

.96757 

.96401 

.96001 

.95552 

.95049 

.94485 

.93855 

.93154 

.92381 

.91532 

.90605 

.89597 

.88507 

.87334 

.86086 

.84774 

.83414 

.82005 

.80551 

.79050 

.77522 

.75987 

.73031 

.71678 

.70438 

.69313 

,68316 

.67395 

.67395 



Other races 



Men 



.97301 

.97073 

.96823 

.96558 

,96148 

.95772 

.95397 

,95024 

.94650 

.94268 

,93870 

,93451 

.93004 

.92527 

.92022 

,91488 

,90925 

.90326 

.89690 

.89015 

.88309 

.87574 

.86803 

.86000 

.85183 

.84357 

.83502 

,82626 

.81773 

,80995 

.80329 

.79782 

.79349 

.79020 

.78780 

,78578 

.78296 

.77940 

.77496 

.76960 



Women 



.98529 

.98376 

.98203 

. 98018 

.97737 

,97464 

.97192 

.96921 

.96645 

.96356 

.96045 

.95708 

.95342 

.94943 

.94511 

,94049 

.93557 

.93042 

.92504 

.91941 

.91353 

.90733 

.90078 

,89376 

.88628 

,87843 

,87026 

.86181 

,85341 

,84531 

.83785 

.83118 

.82519 

,81929 

.81277 

,80543 

.79758 

,78979 

,78227 

.77523 



II Probability of surviving from age k to age 
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Le 4. 



^feSlJ °^ ^^^^ sa^le is shown m tabli 

indication of each individual's human wealth, it dlfftrs 
^^^'#?h^V? wmings or a sla^le average of annual ea^J^s 

^S*SS.^^cS?^J^^ * *»ctor whlSlelScts'the 

JV^!.^ ^? ^® choice of an impropriate opportunity cost 

€t?or *°.*he same problems raised In coa^utSg ^^-JLeJit 

»'-"f!^^°?; .Since our prima^ interest is the present vSue of uletlme law 

tne «mual arithmetic averages of the two rates .over the period 19^7 m 
JSetSllaS y^'^A? the interest .ate useTtflLiu S'' 

suJ"^lice^;SS- ^t;.^ ^^'^^ *° b« by the con- 

prxce index, the interest rate is converted to real terms. 

' tfinlSv^S,1«i ancountered in applying even this simplified formulation 
^ ^ f-^i J ^^^''^f^^- ^ Prinary problem was the lack of coroTete data 

policy has had on this pattern. Hence, the use of accumulatsd tLSii. 
..njing, a» a proxy for accMulated .agings is not"o:S:S'«.'!y s«lsfac- 

jppperxies ot thtsa estimates are imknown 12/ R^rfln^^ ^-k^^ j ^ 

s"jris*L:^T" °* f-™';"-^ "ftti«-eii;i„i:":^L;edin"hS'^"y": 

SIS IS based on annual taxable earnings since 1937. 
^ WrceS SSl^ Saf^^ "/i" longitudinal earnings data in the 0.1 ' 

estiil^s aThj^S^ ^triZ Stf ^™ -'""^ """"^ " 



— *«ei*wii,cu JLUJT worners wno 

to or exceeding the taxable earnings base. 
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TMLE 4 •"Percentage distribution of ACWm 1/ 2/ 



AC^H (in thot^ 
sands) 



0^18 •6»«»»»*«« 


* 9 m 9 


13.1 


18.7-37.3 


• 9 9 C 


12.5 


37,4-55.9 


C 9 • B 


10.5 


56.0-74.5 


9 9 9 9 


9.6 


74.6-93.1 




7.5 


93.2-111.7.... 




6.1 


111.8-130.3. .. 




4.8 


130.4-148.9... 




5.2 


149.0-167.5... 




3.3 


167.6-186.1... 




3.1 


186.2-204.7... 




3.6 


204.8-223.3... 




3.5 


223.4-241.9... 




3.1 


242.0-260.5... 




3.1 


260.6-279.1... 




4.0 


279.2-297.7... 




3.1 


297.8-316.3... 




l.r 


316.4-334.9... 




1.1 


335.0-353.5... 




.5 


353.6 + 




.5 



Total 



White 



Man 



5.9 
5.6 
6.7 
5.9 
5.2 
5.1 
3.9 
6.9 
4.0 
3.7 
5.8 
6.0 
5.7 
6.1 
7.9 
6.5 
4.1 
2.5 
1.3 
1.3 



Women 



15.9 
17.9 
13.9 
12.5 
9.8 
7.5 
5.9 
3.9 
2.9 
2.8 
1.7 
1.5 
1.0 
1.0 
.9 
.6 
.2 
.1 

0 

0 



n^jiPf races 



Men, 



17.6 
12.2 
7.6 
14 

5 
3 
3 



6.1 
3.1 
2.3 
6.9 
5.3 
3.1 
1.5 
5.3 
.8 
1.5 
0 
0 
0 



Women 



39.9 
18.1 
13.8 
9.4 
6.5 
3.6 
2.9 
2.2 
1.4 
.7 
.7 

0 

.7 

0 
0 
0 
0 
0 
0 
0 



1/ Totals may not add to ICQ due to rounding. 

2/ This table excludes 30 workers with no or very low earnings, 
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the accumulated Ufetlme earnings measure is biased upward for workers 
{V with self-employment net income. Whether this alters the pattern of 

rates of return over the dlstriLutlon of the lifetime earnings 
ImPP"^® ^'^loyed depends on several factors. Social security tax rates 
MS®pS?ej^for self-en^loyment income than for rage and salary earnings. 14/ 
E;;€iM?J? be rationalized on two gfoundss (1) the return to capital 

^ ^.^n^onent of self-employment income- and (ZD the extent to which the 
l^j , employer's share of the tax is not coiipletely shifted bacfcirard to the 
employ©?. In any case, it is highly imlikely that the ratio of the self- 
:jnployment tax rate to the enployee tax rate has consistently con^ensated 
tor these two factors. Consequently, the mix of self-enroloyment and wace 
income for each individual may alter the pattem of Internal rates of 
j^jTeti^ over the distribution of the lifetime earnings measure enmlbyed 
L;;^|n this analysn. in an attempt to control for this influence, an addl- 
: tional variable was introduced defined as the pr^ortion of the lifetime 
earnings measure which reflects self-employment net income CSB/'nc). 

. B, Tabular Results % 

Since tliere is no simple and obvious way of displaying the results a 
• detailed set of tabular arrays Csee appendix) have been prepared which 
: are summarized in tables S and 6. TTiese tables present average rates of 
return and average rates of return relative to the mean rate of return 
for the entire sample. The distribution of accumulated earnings for all 
.. persons m tiie sample is divided at the quartile points of $36,200 
$83,300, and $181,100, The results are reported for only 2 612 of 'the 
original 2,642 individuals in the sanrle. ihe remaining 30 persons had 
no or vei^ low taxable earnings so that their rates of return are infl- 
nite^or ve^ large. These workers received benefits under provisions 
of the law granting benefits to workers who would not otherwise be 
eovered^under OAI. For workers aged 72 before 1968, no quarters of covers 
age, and therefore no taxable earnings, were required to qualify. After 
1968, the number of quarters required was miriimal. The numbers of these 
workers (referred to as special age-72 beneficiaries) have been Indicated 
where appropriate. The percentage distribution of the natural logarithm 
of the rate of return CROFR) is presented In table 7. 

T^e results In tables S and 6 Indicate a substantial reduction in rates 
of return as accumulated earnings increase. For the full sample the 
average rate of return for workers in the first (or lowest) eSmlngs 
quartile exceeded the mean by 70 percent. The average was about equal 
to the mean m the second quartile, and 24 percent and 43 percent below 
the mean xn the third and fourth quartiles respectively. This result is 



The ratio of the OASI self- employment income tax rate to the 
combined employee-en^loyer tax rate averaged about .747 over the period 
1931-74, ranging from a low of .707 in 1974 to a high of .765 in 1968 
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TABU ^Mmfi of ^^^yj^^ 



A|i retlrifflint ind 
aceuBiylitid lifitiisi 
lifninp qui^ili 1/ 



Tdtili iiiiifiiiiiiiii 



I 1 I 1 f f f 



f f • f f > 



liilili>!ii<iMit< 

2i f i i i i i i I f f < f < ' > < 
3i i I ■ M ? 
4i I , i i • i • i i i M f i I i 

hi 62-64 



Totill f liiii'iiiMfli 



li I i f i i f t i ! i ^ ' ^ 
^ 2i I i M i i i > * * * ' ' 
3i i ■ • M i • ^ > * ' i i 
^iiiiii>|ifii^i 



■ f i i i i « ^ 



I 1 i I I « « ^ I I 



Age 65 



l^iiliiiffiitii^t 
2i I i i • ! i i ^ > ¥ * ' ■ 

^ I i i « i M i M ■ I f i 



1 f I i i i < I 



f i i i I I ■ 



i ■ > I I I i 



Age 66 and over 

^1 i i i i i f i i ■ ■ ■ i • i ' » ■ 1 « i i ' 

2i I i i i i i i i M I i ! M • ' 

4m I i > • ^ M > • t 



i ■ I I I i I ■ 



M > > > ! ■ ^ 



All colio^s 



All 



IkM 



1440 
11.1? 
8,41 



14. IS 



21J4 
13.83 

e.io 



13.1§ 



2?, 34 
16.64 
li.?0 
8.13 



41.13 
I5.i 
1L33 



Heti 



11.61 



21.93 
14.21 
10.?4 
8.24 



11.82 



21.16 
13,81 
10.46 



m 



23.0? 
15.95 
11.34 
8,56 



24.41 
13J9 
1Q.I3 

e.4i 



11.91 
13 J5 
11.11 
S.03 



16,?9 



29.01 
1?,Q2 
I2.3i 
9JI 



41,03 
16JQ 
11J2 
10.32 



'1 n 



r3 



26,30 
14,43 
113 
9.3i 



15.90 



n — .- I M 



Men 



196? 



24.40 
IS, 56 
10,66 
I.M 



134? 



1958 



23.99 
14.11 
10,13 
i.l9 



11.9? 

24,61 
i?.?6 
ll.i 
8JI 



26,04 
12,6? 
10,68 
9,24 



21,14 
14,92 
ILSl 
§,S4 



12.S2 



20,90 
14,36 



8,14 



10.86. 

20,82 
16.93 
11,62 
a, 9? 



22.34 
14. JO 
11.0? 



1969 



1/ li quiTtilei an irranpd in aiEindlfli ordirj thyi, partili one 



Is the 



20,04 
13.?1 
10.52 
?,96 



10.99 



la.a? 

13.4? 
10.27 
?,?3 



lOll? 

21,11 
14,90 
11.00 
0,26 



1970 



20,61 
12,?1 
10.33 
8.11 



10,70 



19,18 
12.48 
10,13. 
?,?9 



10,14 



23,49 
13.73 
11,01 
8.39 



23,12 
11.16 

10,6! 
7.64 



24,34 
9.94 



AnO HI 
iewest qyartile. 



196? 



26,?2 
1S.29 
11.69 
9.94 



1?.4? 



22,82 
14,33 
11.05 
9,S9 



18,59 



3L55 
1?,68 
12.94 
10.05 



42.40 
19,40 
12,01 
11.08 



Wflinin 



1968 



18,51 



28,93 
14,5? 
12,13 
9.52 



16.13 



22,45 
14.30 
11.3? 
9.07 



18,94 



33.60 
16.19 
13,96 
10.37 



42.45 



16,51 
15.68 
13.66 
9,94 



1969 



16.97 



26.31 
14,05 
11.29 
9,09 



15. 3i 



21.65 
13.46 
11,22 
8. §6 



15.61 



29,40 
16,?1 
11.54 
9.47 



40.8? 



S2,02 
1?.13 
10.94 



15.?4 



23.18 
14.05 
11.33 
9.11 



14.74 



20.43 
13.34 
11,05 



14.65 



22.26 
16,96 
11,34 
9.35 



28,73 



3?.24 
16.32 
11,13 



■ 



IMLE 6,--iid(it4vi rates of um 



Age at retitfiraent and 
Sccuffliilatsd liffiEiffl 



All agea 
ToIeI i|iM i i. I i , f i { i 

P « i i i I i I i I I i { , I i , , , , , i 

2 

t f i • I i i i i i i i 1 1 . , ^ . I ^ . ^ 

3 

^< ^ i i I t i f i f i i f I i ^ i i i 2 i i i a 
4i i i i i i i i i i 




If ' > ! ! i I i i i i I i i I I i , ; - , ^ . 2 

2 

fc« I 1 f 1 i i I I i 1 * i i n I j j , i i , i 

i i i i I j i , 1 i 1 1 i I i , , . , . , i 

4 



Tot^l, iiiiiiiiliiiiii 

!• i . i - . i i . i j j J i i 

2 i: 

^!*^iiiiiiiitiii.iiiiiiiii 
3i » i * ! I i i i . i i Si i I » j , J i J J i 
« i i i I I , , I , i , , ^ . . i 
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TABLE •7,—.Percentage distribution of LOG (ROFR) i/ U 



LOG (ROFR) 


Midpoint of 
interval for 
ROFR (%) 


Total 


White 


Otl 


ler races 






Men 


Woman 


1,63-1. 82m 


5,60 




0.1 


U 


0 


0 


1.83-2,02-.. 


6.81 


3.7 


O a O 


n 
u 


2.3 


0 


2.03-2.21.. 


8.27 


18.3 


j / . J 


J • J 


19.1 


0 


2.22-2.41, • 


10.04 


19.3 


on Q 


1 A R 


23,7 


7.2 


2.42-2.60.. 


12.21 


19.0 


J.J, • J 




24,4 


14.5 


2,61-2.80.. 


14.84 


15.5 


o . / 


91 1 

# J, 


9.9 


24.6 


3.81-3.00^. 


18.03 


10.2 


5.8 


13.4 


8.4 


18.1 


3,01-3.19i . 


21.91 


6.4 


4.1 


7.3 


5,3 


17 .4 


3.20-3.38... 


26.60 


3.1 


1.5 


4.2 


3.8 


4.3 


3.39-3.58,. 


32.33 


1.7 


.8 


2.2 


2,3 


4.3 


3.59-3.77*. 


39.29 


.7 


.5 


.8 


0 




3.78-3.97. . 


47.75 


.6 


.3 


.6 


.8 


2.9 


3,98-4.16*. 


57.97 


.4 


.1 


.7 


0 


.7 


4.17-4.36.. 


70.46 


,4 


0 


.■J 


0 


1.4 


4.37-4.55.. 


85.63 


.2 


.1 


.3 


0 


0 


4.56-4.75.. 


104.06 


.2 


0 


.3 


0 


0 


4.76-4.94.. 


126.34 


.1 


0 


.2 


0 


.7 


4,95-5.14.. 


153,55 




0 


.1 


0 


0 


5,15-5,33.. 


186.61 




0 


.1 


0 


0 


5.34 + •••• 


226.78 


.1 


0 


.1 


0 


.7 



1/ Totals may not add to 100 due to rounding. 

2/ This table eKcludes 30 workers with rates of return exceeding 500%, 
" less than 0*1%* 
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consistent with what we belive to be the intent of the law, but the mecha 

benefif bas!f l^f ' -l^^ion between benek? amountr^id 
benefit bases, 15/ may imperfectly translate legislative intent into 
actual outcomes. Therefore, at this stage our Analysis is llmitefJo the 
Salf ra^e'noff --f how the system'treats variJS Ind^d- 
^•1 u u * testing hypotheses here nor are we attemptinc to estab 

Ush whether various groups of workers are treated ..fairlyn o^*,,*^^,^?^^^.-; 
under the present benefit structure. 16/ unrairiy 

The decline in rates of return with increases in accumulated earnings is 
similar qualitatively across cohorts but the distribution has chanafd 
somewhat TT,ls Is shown in table 8. where average rates of return^by 
accumulated earnings quartile are displayed as ritios to the overall sex- 
retirement cohort specific mean (see appendix tables A^ie throurt A-23 
for the basic data). Here we are concerned with the distribwion of earn 
ings withm the cohort so the accumulated taxable earnings quir Si es are 
also sex-cohort specific, ffete^a pa^bm. a narrowing of ?he difference 
between each ratio and unity suggests that the distribution of rates of 
return by lifetime taxable earnings has also narrowed. 17/ This Ippears 

formftv f '^'"S" *° 1970 are smaTl and lacKl- 

tormity from year to year, 

A second obvious feature of the data displayed in the appendix tables Is 
M ^hef r coefficients of variation between thf successive" 

higher lifetime earnings quartiles. TTiis relationship is illustrated 



staeeF Fir^t ? °" °^ ^^""^ i" several 

benff?;, \ T^l^ " computed for each worker entitled to 

benefits. The benefit base is an unindexed average of each worker's 
prior taxable earnings currently taken over a period of about 20 years 
A benefit amount for each worker is then determined from a table Gelatine 
benefit amounts to the benefit base. This table is divided into sejmen?! 
such that increments to the benefit amount generally rise by than 

rat""rthe°b''%'r''" ^«-f°-/the average benefit rate "the 

ratio of the benefit amount to the benefit base) falls as the benefit base 
increases. In general, then, a concave relationship exists between the 

firSse™°¥he b"n °f P^^or earnings represented 1; *^ bene- 

fit base, nie benefit computation procedure is explained in the Soaial 
S^our^^iy UmdbooK U.S. Department of Health, Education, and Welfarf 
Social Security Administration, fifth edition, February 1974 

16/ For an analysis of the equity of alternate benefit 'structures 

Be'n'e?it r ^ '"'f "'"'^ ^'^''''^ °f the SocL^ Security 

Benefit Structure, (see reference) . 

rpfi^^{ assumption that the relevant discount rate Cwhich 

clf^f tv °PP°«"""y °f tax payments) does not vary by earnings 

class the movement of these ratios toward unity between successive courts 

^ ^-"^"^ ^^'^^ redistributloia! Imp^c^ 
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TABLE a. -Mss of mm rilativi to m-dmt pcific avsrages 



iiCOTiiatd lif still 


Hen 




Women 


_ — . 


fffimngs quartile 


196/ 


1 CiCQ 






1967 


1968 


1969 


1970 


li i i i i i i i f i ' • M « t • • • « 
2t iiiiititiiMiiiMift 


1,72 
.98 


L48 
1.07 


IM 
M 


1.49 
. .98 


1.69 
.97 


L78 
,87 


1,73 
.91 


1.58 
.96 




M 


.78 


,81 


.81 


.76 


,75 


,76 


.81 




M 


.67 


.71 


,71 


.58 


,59 


.59 


.65 


m^dmtt pcific 

EWn^i i i i i I 1 1 f t 1 1 • t I 1 


13.10 


12.14 




10.61 


19,25 


10,51^ 


16.97 


15J4 


Soircs * 


H6 


HI 




m 


A-20 


A-21 


A-22 


A-23 



directly in table 9 below for the various sex and age at retirement groups. 
We attribute this decline to the relationship between accumulated earnings 
and benefit counts, Si?»pose a worker has very low earnings* It is like- 
ly that he qualifies for the minimum benefit. However^ there are many 
earnings histories which qualifies m individual for the minimum, so a 
great deal of variation is e^^ected in the rates of return for workers 
with low benefit amounts and low accumulated earnings. On the other hand, 
there is only one taxable earnings histoiy (eamings at the maximura 
taxable earnings base in each year) which qualifies a worker for the 
maximi^ benefit, ^us less variation in lifetime eamings and rates of 

eiqpected within the highest eamings quartile, Tliis e^^lMation 
IS not meant to be rigorous but it does illustrate the potential i^ort- 
ance of examining the mderlying distributions of lifetime eamings, rather 
than relying on aggregate measures. 

The most striking result of this Mslysis is the extremely high rates of 
return calculated for workers retiring after age 65 and with low eamings. 
As shown in tables 5 and 6, the average rates of return for this group are 
very high, ranging^ to 4S0 percent (fOT women retiring in 1968) of the 
overall mean. Much of this is due to the inclusion of special age-72 
benefigiaries in the sample. 

It may be that special age-72 benefits constitute a program provision 
which if conceptually different from the basic intent of the OAI program. 
That is, it might be argued that such benefits should not be viewed as 
eamings replacement "earned" by the worker while employed but rather 
as a pure transfer. However, similar arguments could be offered for the 
minimum benefit provision or any transfer in excess of quid pro quo as 
well, so these workers have not been excluded from the sample. 

The actuarial reduction for early retirement is among the program provi- 
sions which can be evaluated using our technique. For workers retiring 
before age 65, the monthly benefit amount is reduced five-ninths of 1 
percent for each month of entitlement before age 65. 18/ Tliis reduction 
is intended to equate the total actuarial value of be^fits received 
regardless of age at retirement. If rates of return differ by age at 
retirement, then either the actuarial reduction is too large or too small 
in an m poet sense or the operation of so^e factor is not e^^licitly 
accounted for, W We examined the latter possibility. The columns of 
tables 5 and 6 displaying relative rates of retum by sex for all cohorts 
combined indicate that the actuarial reduction may be too large. The 
ratio of the average rate of return for workers retiring at age 65 to the 
equivalent measures for workers retiring before age 65 isi 



IB/ As of 1970, there was no provision for Increasing benefits for 
late retirement. However, such a provision is part of the current law. 

19/ Note that we measure the effect of the reduction em posts that 
is, at the date of retirement rather than &w c^te when the decision to 
retire is being made, 
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9*— GoefficieitS of v^iation (V) of average rate of return 



Age at ratlrOT^t 
aarniwgs ^Mrtile 


All 


Men 


Women 


V Number of 

cases 


V Niattor of 

cases 


V Numtor of 

cases 


Ml ages 
Age 62-64 

65 

^# 99 

2«SS99#V99*«9*a9*** ■■■■ 
3%^#SSSSS*999#*«*9«99'* 

Aq^ 66 and ov^ 

3*«**9*99#>CV999>«C99*S 


,84 2612 


.50 1225 


,89 1387 


.84 653 
.21 653 
.17 653 
.11 653 

.58 1764 


.42 161 
.22 210 
.16 297 
.10 557 

.51 758 


.90 492 
.20 443 
.16 356 
.08 96 

.58 1006 


.56 478 
.19 516 
.16 431 
.10 339 

.61 698 


.45 113 
.21 163 
.18 194 
.09 288 

.42 415 


.59 365 
.18 353 
.14 237 
.07 51 

.62 283 


.53 85 
.20 115 
.16 196 
.10 302 

1.23 150 


'i34 24 
.22 41 
.13 90 
.09 260 

.54 52 


.56 61 
.19 74 
.17 106 
.06 42 

1.18 98 


1.05 90 
.22 22 
.18 26 
.14 12 


.35 24 
.24 6 
.10 13 
.12 9 


1.03 66 
.20 16 
.21 13 
.09 3 



Souros tdble * . • . 



34 



Accumulated lifetime 
earnings quartile 

% 

9 m m » » < 

4 



t • • C ■ j 

• t » * • i 



Men 


Women 


1.091 


1.324 


1.161 


1.223 


1.085 


1.120 


1.074 


1.082 



Roughly correcting for differences In accumulated earnings, the averaee 
rates of retuni are higher for workers retiring at age 65. This differ- 
ence IS greater for women than for men. Of course, much of this differ- 
ence may be due to our use of survivor probabilities disaggregated only 
by sex. In later work, we will further disaggregate these probabilities 
to see If any other unintended effects are empirically important. 

Another interesting result is the apparent decline in rates of return by 
cohort. In table 6 it is shown that the relative rate of return for all 
men declines from .89 in 1967 to .72 in 1970j for women this decline is 
from 1.30 to 1.06. The pattern of this change does not, however, remain 
constant when the data are disaggregated by earnings. ITierefore, a number 
of factors may have combined to generate the aggregate result as demon- 
strated below. 

C. Regression Results 

We would like to isolate the effect of particular indentifiable worker 
characteristics on the rate of return. Regression analysis is a statisti- 
cal technique which can be used to identify the partial effect of each 
particular worker characteristic on the rate of return while holding all 
other worker characteristics constant. Therefore, we computed the regres- 
sion of the rate of return on variables for sex. race, age at retirement 
and year of retirement as well as the labor force experience variables for 
accumulated lifetime taxable earnings, the proportion of accumulated 
lifetime taxable earnings from self-employment, age at entry into covered 
employment, and number of years in covered employment. Tables 10 and 11 
describe these variables. The variables for sex, race, age at retirement, 
and year of retirement are dummy variables taking the value one for an 
individual when the characteristic Is true and zero othewlse. 

The choice of a functional form was based on the evidence shown on chart 
1. Here, the natural logarithm of the rate of return (In ROFR) is plotted 
against the natural logarithm of lifetime accumulated taxable earnings 
cm ACERN) . Since this relation is approximately linear (and the relation 
between ROFR and ACERN Is not) we adopted the following specification for 
the relation between the rate of return for the i*^ individual and the 
explanatory variables- 

12 

lnROF% = a^¥-«i , InACERI^ + £ aj . ^Sj 
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TORty; 10, — :^^^sion of rate of return^ definitions of wriables 



Variable 


Description 




Aromiulated mlue of lifetire taxable eamingB 




(in thousaMs) 




Dijmy variable for sexs 0 for man^ 1 for woran 




^roy nmri^le for racei 0 tor wnxtSi i ror omer 
tiian white 




ACE 62-64 


Dam^ wriable for age at remremmti i ror age 
62^64^ 0 othaxmee 


?fW' 66**71a 


Dumty vari^le for age at retirCTimts x ror age 
66^71^ 0 otiiiOT/^lse 




^OTty v^ariable for age at re^^CTient. x ror aye 
72 or ov^, 0 otherwiae 






^smy,wri^le for year of retLrCTent* i ror x^oUf 






Dumty wri^la for year of remremmt, x ror x^o^^ 
0 o^Brwiae 






Dumny vaciable for year of retirem^t: 1 for 1970, 
0 o^^^rwiae 




Age at ^try into o^ered mplc^nmiti age in first 
year of ronioro covei^ ^rntogs 






S^vice l^gthi nunb^ of years mtih: nonzero 




oover^ eami^s 


SS^^^C IB 


Self-^Q^lcvir^t tax^le incxmrn as a proportion of 
total tax^le eMnings; i.e., ratio of acoiOTulated 
vriue of self-enployit^t tajcable ^rn^gs to 
^ct™ 1/ 



1/ CQu^s ratio reflects only the portion of self-CTplo^ti^t ret InaCTie 
^li^ is taK^le. For exantple, si^^ose a vjorker's wages m& salaries 
w^e $7,000 his self-otploym^t inrate were $6,000 in a year mtii 
a niaxunum taxable eami^^ base of $10,000. ^en only $3,000 of his 
self-«rpl^mint net inoOTe would be c»mted vAmi ccr^ting S^/TX# 
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S®^ik^^®^^^°" °^ °f ^tum^ svmtBry statistic 





1 


1 Standand 
j dew.ation 


Coefficient of 
^mriation 




4.26 


1 1.16 


0.272 




.531 


1 '^^^ 


.940 


3. W€E 


.103 


1 .304 


2.95 


4. ACT! 62-64 


.675 


.468 


.693 


5. Mm 66-71 


.043 


.202 


4.70 


6. 73 + 


.015 


.121 


8 07 


7. OKT 68 


.233 


' .423 


1.82 


8. OT^ 69 .,, 


.257 


.437 


1.70 


9. CHKP 70 


.266 


.442 


1.66 


10. flt^NT 


37.2 1 


7.53 


.202 


11. smLm 


20.5 1 


8.69 


.424 


12. m/m 


.090 1 


.250 


2.78 


13. In(RCra) 




.442 


.173 


14. AGETOI 


114.2 1 


93.2 


.816 


15. ROC^, 


14.8 1 


12.4 


.838 
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where the X> . are the other explanatory variables listed in table 10. 

Using this firm, Is the partial derivative of the natural log of ROFR 

with respect to the natural log of MIERN, and since 

a In ROFR = 3 ROPR . ACBRN , 
a In ACERN S ACERN ROFR 

an estimate of Is an estimate of the percentage change in the rate of 
return with respect to a given percentage change in accumulated lifetime 
taxable earnings, holding all other explanatory variables constant. TTie 
interpretation of the coefficients of the dummy variables can be seen 
from the following simplified exan^le. Let Iny^ * a+b where y is 
some dependent variable md ^ is a dummy variable taking the value one^ 
if a particular characteristic Cfemale, for example) is true for the i 
individual. Si^pose the characteristic is not true for Individual m and 
it is true for individual n. 



Then 



In y^ = a , and 

In y^ = a + b 



Therefortv 



, and 

cfl^ • therefore 



- y a+b a^b 
n m - e -ee-i 



a 

e 



hm 

Thus, the proportional change in y when the characteristic holds 
compared with the value of y when the characteristic does not hold (x~oJ 
is ^ - 1. n-.t' expression for the percentage change in the dependent 
variable when a aummy variable changes can be simplified further using 
the fact that for any small number Infl+sJ^s. This implies that 

1 + 3 - , so 

s - e* - 1 . 

The estimated rec ession coefficients of the dummy variables (aj) are all 
small, so the estimated Oj fj' = 2, . . . ,9; represent the expected value of 
the percentage difference in the rate of return for each characteristic 
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i « /Iv constant. 20/ For the continuous variables AGEENT, 

SERLEN and SE/TX the estimated coefficients represent the partial deriva- 
tive of the natural logarithm of ROFR with respect to the levels of the 
variables. For exainple, since wt me 

%0 * 3 In ROFR , 
3 AGEENT " 

o^Q times the mean of AGEENT is the estimated percentage change in ROFR 
of*AGEENT!il/° * -^^"^ percentage change in AGEENT evaluated at the mean 

The results of the regression analysis appear in table 12. Before dis- 
tf «ini*^^^'■f''^|- statistical problems, multicollineari- 

cL^?^ 1 u experience variables CACERN, AGEENT, SERLEN and 

SE/TX] and heteroscedasticity, were evident in the data. At present 
there is no way to deal with the multlcolllnearity, but it is expected 
to be less of a problem In future analysis of more diverse data bases 
in any case, the present sample was large enough so that useful results 
were obtained. Also, a correction for heteroscedasticity was investigated, 
but since the transformation used did not alter the parameter estimates 
significantly it is not reported. 

The interpretation of most of the coefficients in the regression is 
straightforward. Looking at the dummy variables, women can be expected 
to have a rate of return 8.76 percent higher than men Cthis is 8 76 
percent, not 8.76 percentage points). Since earnings and other factors 
are being held constant, this difference is primarily due to differences 
in survivor probabilities. Differences in these probabilities by raae 
are smaller than the differences by sex, and the sign of the difference 
changes at age 82 for men (see table 3). That is, the probability of 
surviving from age 81 to age 82 is higher for white men than for all 
other men. but the differential reverses at higher ages. TTius, controlling 



20/ Actually, 100 is the percentage change. 

21/ The ratio of the percentage change in the dependent variable 
to the percentage change in an independent variable is referred to as 
an elasticity. - - . 
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Tmm 12.— Begressicai of rats of return, regression results 



Variable 


Coefficient 


|t| 


Elasticity at 
mean 

— __ — - — — — 


1. 


lii(^^^) 


-.278 


66.2 


- — 


2. 


^^^^C • 


.0876 


15.7 


— 


3. 


KAjCS ■ 


-.0188 


2.25 


~ — 


4. 


62^64 * • * 


-.0453 


7.53 


— _ 


5. 


66^71 . * 


-.0290 


2.19 


— 


6. 


,^GE ■#•■•■•■••» 


-.439 


19.8 


— 


7. 


01^^^ ^8 ■«•««•■•«•• 


.0227 


3.20 


. — 


8. 


69 


-.0176 


2.53 




9. 


QKT 70 


-.00474 


.68 




10. 


.AC^fflOT- 


.0244 


53.4 


.907 


11. 




.00558 


10.1 


.114 


12. 


^E^\CK* ••••*••■»*■* 


.180 


16.7 


.016 




OCNSTffiNr 


2.70 










.960 








3eS>S««« * « • * * * • 


.125 








W m ■■••••*■«««■•••* 


2521. 
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for other variables, we expected the effect of the other than white 
VariaBle to be small, as is the case. 22/ 

Ihe coefficients of the age at retirement variables are interesting 
because they are all negative. This suggests that given earnings, and 
other factors held constant, a worker receives the highest rate of return 
by retiring at age 65. Two factors contribute to this result. First 
fee poet the actuarial reduction for early retirement given the survivor 
probabilities Is too large 23/ and the lack of an actuarial increase for 
late retirement reduces a worker's rate of return substantially if he 
retires after age 6S. These results are obtained holding accumulated 
earnings and other labor force variables constant! thus, when we intro- 
duce more elaborate diffeT'entials in survivor probabilities at a later 
date, the aggregate results are not expected to change. 



. M/ . The negative sign of the other than white variable is explained 
by the differentials in the probability of survival from retirement to 
some advanced age. For women these probabilities are always higher for 
whites than for other races. Note that if ^ is the probability of 

surviving from age k to age k+1 then the probability of surviving from 
age k to age k+t is 

ki-t - 1 

%=k 

For men, these probabilities are lower for whites after about age 90 but 
the contribution of benefits at age 90 and above to the present value of 
expected benefits at retirement is very small. For example, the present 
value of the average annual benefit ($1,047] at age 90 with an average 
rate of return (14.8 percent) for other than white man is only 7 cents 
higher than for a ' Ite man, 

23/ TTiis can ue shown directly by comparing the present values of 
expected benefits for two workers differing only by age at retirement. 
We have done this for white male workers with a PIA of $1,000 per year 
and an average rate of return (14.8 percent). The present value of 
expected benefits for the worker retiring at age 62 is substantially 
lower than that for the worker retiring at age 65. This helps ej^lain 
the regression result. However, the actuarial reduction specified by 
the law, must be computed ess mte. The proper em ante comparison is 
between the expected present value of the early retirement benefit and 
the age 65 benefit calculated at the date of early retirement using an 
^proprlate market discount rate rather than the internal rate of return. 
Tnus, the actuarial computation Includes the probability of surviving to' 
age 65 while the regression result does not. 

41 
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The results for th© year of retirement immy variables are mixed with 
all thrse coefficients small. Workers retiring in 1968 had rates of 
return 2.27 percent higher and those retiring in 1969 1,76 percent lower 
than 1967 retlraesi the 1970 cohort was treated about the same as the 
1967 cohort. While the later cohorts in the sample generally faced higher 
OASDI tax rates, the marginal benefit rates in the benefit formula were 
also increased; Thus, the interaction of these factors apparently results 
in very small retirement cohort effects, controlling for changes in the 
underlying distribution of worker characteristics. This result Is sensi- 
tive to our assumption that the real benefit is fixed at retirement which 
is riot historically accurate. Later, annual benefit reconputations will 
be added to our analysis and we aspect this to indicate a more favorable 
treatment for the earlier retirement cohorts in the sa^le* 

T^e continuous variables measuring the effects of enployment and earnings 
are important factors in determining rates of return. The elasticity of 
the^rate of return with respect to lifetimB aaaimtlated temple ecmtinga 
(ACERN) is estimated at ,278, This result is consistent with the results 
in tables 5 and 6 and suggests that^ e^^ected rates of return to the OAI 
portion of the system va^ substantially over earning groins* For exan^le, 
the regression results suggast that a white man retiring at age 65 in 
1967 with neither self-emplo>^ent earnings nor dependent's benefits but 
working continuously in covered employment and with mean accumulated earn- 
ings of $114,200 has an expected real rate of return of 11,1 percent, 
nils compares with expected rates of return of 17.7 and 9,4 percent for 
similar individuals with accumulated earnings one standard deviation below 
and above the mean, respectively. 

We also estimate that with earnings and other factors' held constant, age 
at mtry into aov&md employmmt (AGEENT) 1 year later increases the 
natural logarithm of the rate of return by more than 2 percent* This 
translates into an estimated elasticity of the rate of return with respect 
to age at entry equal to .91 percent at the mean of AGEENT, This result 
supports the notion that workers who enter the labor force later, (that 
is, those who stay in school longer) receive higher rates of return, hold- 
ing other factors (including taxable earnings) constant. Two cases are 
illustrated in chart 2 whara accumulated earnings are equal (A + B ^ C 
^ D + PU, year OTd age at ratiremant are equal, and the wmb&v of yeam 
with nonBBTQ em^ings CSERLEN) are equal, 24/ Case 2 reprasents an 
individual with mora schooling who enters tfTe labor force later but soon 



24/ The areas under the curves in the bottom graph equal ACERN for 
the tio workers. For these areas to ba equal, the accianulatad value of 
the first year's earnings for the early entrant (A) plus the accwnulated 
value of the dlfferance batwean the early entrant's aamings and the later 
entrant 'r^ earnings while the early entrant's earnings ware higher CB) must 
equal the sum of areas C, D, and D** Area C reprasents the value of the 
later entrant's aamings while the early entrant leaves covered emplopient. 
Note that for SERLEN to ba equal for both cases an area like C must exist. 
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receives a higher wage than individual 1, According to the regrasaion 
rasults^ individual 2 receives a higher rate of return than individual 1, 
This is only an illustration of how the necessary cases look (equal 
accimilated earnings, smm year of retirement^ same length of service 
but different age at BntTy) and may not be an appropriate description of 
I actual behavior. For exai^le^ workers with higher education levels also 
tend to retire at later ages, and the results suggest that this factor 
decreases the e^cpected rate of return. 

Another result, which is simply es^lalned. Is that the rate of return in- 
creases with the pmportion of irmome from B&lf^&frployment CSE/TX) . This 
is due .to our assumption of 100 percent backward shifting of the en^iloyer's 
share of the social security taxj the effective tax rate on self-employment 
taxable income Is then lower^ by assumption, than that on wages and salaries. 

Finally, the partial effect of an increase in the number of years with 
noriBBTo ewmingB CSERLEN) is small and positive. Several factors Interact 
to make the expected sign of this coefficient uncertain. One factor is 
the method used to confute the benefit amount. For most Individuals, 
only earnings after 1951 are eligible for averaging in computing the bene- 
fit base; the 5 lowest years of earnings after 19S1 are excluded In the 
computation. If the ages of entry and retirement and total earnings after 
1951 were held constant, then workers with fewer service years over the 
same period must have higher average taxable earnings per year of positive 
earnings than workers with more service years. Since the lowest S years 
of earnings after 1951 are excluded In the base computation, the workers 
with less service length in this case might be expected to have higher 
benefit bases and benefit levels. In the regressions, however, accumulated 
earnings after 1937 rather than total earnings after 1951 are held constant. 
Thus, the time period over which ACERN Is calculated differs from the 
time period employed in the benefit base computation, and in computing 
ACEW^I for each worker earnings are weighted according to when they occurred. 
In addition, the tax rate on taxable earnings increased substantially 
over the period. The combination of these factors makes the expected sign 
of the SERLEN variable uncertain. For the individuals in the sample, the 
estimated coefficient is positive and quite small, although significantly 
different from zero. As the number of years included in the benefit base 
computation increases for future retirees, however, the size and/or sign 
of the coefficient may change. 25/ 

IV, Conclusions 

Our results suggest that for individual retirees the old-age insurance 
portion of the social security program is progressive with respect to 
lifetime earnings. This is apparent from both the tabular sunmiarles and 



25/ Under present law, the base computation period for retirees is 
scheduled to increase each year until reaching a maximum of 35 years in 
1991. 
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the regression results where the relation between the internal rate of 
return and the accumulated value of lifetime taxable real earnings (our 
crude measure of human wealth) is negative. This contradicts other results 
that the system has a net regressive character over individual life cycles. 



A, Comparisons with Other Studies 

Since other authors used earnings profiles derived from the representative 
individual approach this section begins with an appraisal of that method. 
Therefore, m& have constructed three hypothetical case histories based on 
assumptions commonly employed in the representative individual approach, 
using our technique to calculate the internal rates of return associated 
with these particular earnings histories. Our hypothetical workers are 
men retiring at age 65 in 1970 with continuous covered employment after 
1937 The rate of return for a worker with taxable earnings at the tax- 
able'maximum in each year is 8.46 percent, for a worker with earnings 
equal to the median earnings of all male workers in each year the rate 
of return is 9. IS percent, and for a worker with low earnings the rate 
of return is 10.95 percent. There is no consensus as to the proper 
representative low wage worker so we have adopted an approach similar to 
that used by the Social Security Administration, Office of the Actuary. -26/ 
In each year, the low wage income is in the same proportion to median 
eai-nings as is the earnings of a full-time worker earning the federal _ 
minimum wage in some base year (1972). These results may be compared with 
the rates of return for the 116 men retiring at age 65 m 1970 m our 
sample. The relevant information is summarized m table 13. 

The hypothetical case histories are fairly representative in one sense 
but they are very misleading if they are intended to characterize the 
distribution of rates of return. The sense in which the hypothetical case 
histories are accurate Is.that the accumulated lifetime earnings calculated 
for the high, medium, arfd low wage workers are at the appropriate points 
C97th 49th. and 18th nercentile respectively) in the distribution ot 
ACERn! However, since the majority of men retiring in 1970 did so before 
the age of 65, and since their ACERN' s are lower than the age 65 retirees, 
the hypothetical case histories overstate the earnings experience of all 
men retiring in the given year. In addition, the closeness with which 
the medium wage history matches the median of the distribution of ACERN 
may be a fortuitous accident which will not hold up in the future as the 
effects of changes in the demograpTiic composition of the labor force 
are felt. , In other words, this result should not be interpreted as 
a validation of the representative i -dividual approach when the concern 
is with tracing the median of the earnings distribution. 



26/ See the Actuarial Note by Rettig and Nichols (1973), (see 
reference) . 
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;;^:^LE 13.— Rates of return for actual and hypothetical case histories of 
retiring at age 65 in 1970 




Aetual 2/ 



H3rpothetical 



2. 
3. 



, Low 
= Medium 3/ 
. High ~ 



Workers 



Accumulated lifetJine 
earnings (quartlle) 1/ 



Total. 



Accumulatad llfetline 
earnings Cpereentile) 1/ 



113.21 (18) 
234.42 (49) 

342.22 (97) 



Number of Average rate 



cases 



of return 



116 

29 
29 
29 
29 



10.14 

15.06 
9.29 
8.38 
7.84 



10. 95 
9.15 
8.46 



• 



- ^^l^^'''^' distribution Of these 116 workers, 

2/ See table A-11 for the results for the whole cohort. 

3/ Median wage and salary earnings of all men in each year Earnings 

above the taxable maximum are estimated. See Sa^^lekM^eUn 
Annual Statistical Supplement, 1973, table 39 -^ecwri.^ BulleUn, 
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'The three hj^othetical case histories do a very poor job of characteriz- 
ing the: distribution of rates of return. Since the goal of most studies 
using this approach is to analyze the redistributional character of the 
system, this is a serious failing. As with accumulated aarnings, the 
rate of return for the medium worker is close to that of an actual worker 
with median ACERN but this rate of return/ 9, 15^ is below the average rate 
of return (10.14) • In addition^ the rate of return for the h>^othatical 
high*wage worker is somewhat high while that for the low-wage worker is 
much too low. Therefore^ conrparisons of these three representative case 
histories lead to the conclusion that the net operation of the system was 
substantially less progressive than it actually has been. 

In fact, using statistically derived earnings profiles, Henry Aaron finds 
that the progressivity of the retirement benefit foraula is fully offset 
by differential mortality rates. The resolution of the apparent conflict 
batwaen our results and Aaron's may rest on two factors. First, Aaron 
used differentials in mortality rates which are less aggregative than ours. 
Because of the characteristics of data base, we are limited to different 
tials by age, race, and sex while Aaron has been able to consider the 
affects of education, income, marital status, and other factors* Although 
we cannot discuss the extent to which education and income specific mortal- 
ity differentials would alter our results, we can compare the results by 
aggregate race and sex groups* For these groups, our estimates of the 
relative differences in rates of return appear to be somewhat smaller 
than Aaron's. 

The second reason to e^^ect Aaron's results to indicate less progression 
than ours is the treatment of unemployment and labor force participation 
in the calculation of representative earnings profiles. If low wage 
workers ware more susceptible to cyclical imen^jloyment or If they move 
out of covered employment more frequently than high wage workers, their 
actual average earnings will be smaller than that calculated from the 
represantative aamings profile based on a singla cross section. With 
lower average earnings they would receive a highar relative benefit 
(benefit amount divided by avarage earnings) and a higher rate of return. 

Aaron also concludes^ that "variations in age at entry into the labor force 
associated with differences in educational attainment reinforce these 
effects (effects of differential mortality rates)." This is consistent 
with our result that later entry into covered en^^loyment tends to raise 
the rata of return. However, the relation between age of entry and educa- 
tional attainment is not clear, since many highly educated workers are 
eE^ployed at least part time during their education. This relation is being 
investigated. Also, if more highly educated workers postpone retirement, 
our results indicate that their rate| of return will be lower, ceteria 
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igj^ Tlius far only ralative rates of return have been coinpared. It is also 
i^^^rmative to consider the absolute magnitudes of the rate of return 
. derived by others for recent retirees, Chen and Chu find rates of return 
^^ 'for 1974 retirees with annual earnings at the taxable maximum or with 
, earnings equal to the average for all workers to be 6.1 and 7.3 percent 
^rc/^'^^P*^^^^^^^^* ^ average rates of return for all workers in the sample 
K is 14*8 percent while the average for high wage workers (in the fourth 
.>;^^^^il€J,of the ACIWI distribution) is 8.4 percent, ■nierefore^ it appears 
that Chen and Chu tmderstate the tnie rate of return. Part of this is due 
to their failure to exclude the survivors insurance portion of the tax 
payment. Also^ since taxes have risen rapidly since the late 1960U/ 
% rates of return for 1974 retirees may be lower than for persons retiring 

between 1967 and 1970. TTiis may also contribute to the lower rates of 
^_ return reported by Okoricwo. For single white men living outside the south 
and with 8, 12^ or 16 or more years of schooling, Okonkwo found rates of 
return of 7.3^ 7.1, and 6,7 percent respectively by assuming no real 
growth in retirement benefits i 

B, Future Work 

We feel that this paper demonstrates the cbmparative advantage of using 
actual case histories in analyzing the social security old-age insurance 
program. Unfortunately, the data base used is not rich enough to shed 
light on many of the questions of current interest. Also, the degree to 
which the use of analytically si^erior methods of deriving hypothetical 
case histories, such as those en^loyed by Aaron, would attenuate our 
criticism of the representative individual approach can not be evaluated 
with the data available* However, richer data bases may enable us to 
both test the more sophisticated representative individual approach and 
provide estimates of the rates of return earned by workers disaggregated 
by a more complete set of individual characteristics, 

A data base derived from the Current Population Survey and internal social 
security program data is now available* 27/ ^is file may permit us to 
replicate the results of Aaron and Okonkwo for disaggregated economic and 
demographic characteristics using fairly complete earnings histories. 
In particular. Information on the education and marital status of retirees 
should permit the application of mortality rates differentiated by these 
characteristics* We also hope to take advantage of new research seeking 
to adjust existing mortality rates for census undercount and age misre- 
porting* 

A significant advantage of the new data base should be that the earnings 
records of members of the same family may be linked together. Therefore, 
the treatment of single and married workers as well as the treatment of ' 



27/ For a brief description of these files see F. J. Scheuren and 
B, J^ler, '^Matched Current Population Survey and Social Security Data 
Bases," miia Data Use, vol. 3, July 1975 
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famili©! with working or nonworking wives may be con^ared, iTiase data 
may also itrve as the basis for e^anding our analysis to include the 
Oirrc^nt insurance value of survivori and disability coverage. In addition 
sincu this data base contains total rather than covered earnings data 
(for a single year only) we may be able to analyze the effect of the soQla 
security system on the distribution of total aamings. One example of 
the importance of this is to measure the significance of such unintended 
net transfers as the high rates of return earned by workers in uncovered 
employment who become entitled to benefits through secondary or postre- 
tirement employment. 

Finally, the analysis must be extended to future retirees. We acknowledge 
that our estimate of the absolute level of the rate of return is not 
applicable in the future. This rests on several factors i CI) future 
economic and demographic patterns will affect the ability and willingness 
of the working population to provide transfers to the retired and (23 
since nearly all workers are now covered, there are no further opportuni^ 
ties for additional tax revenues resulting from increases in coverage. 
Also, currant workers are paying significantly higher taxes than current 
retirees did so their rates of return may be lower, amt&m^B paribuB* 
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STABLE A?-l. — ^Average Internal ratas of return, full sample 



,w.^,Age at retirement and 
aeeumulated lifetime 
earningi quartlle 


Number 
of 

cases 


Rate of return 


Benefit amount 


Mean 


S tandard 
deyiatloii 


Mean 


Standard 
deviation 


All ages 










— ■ 




1/2,612 


14, 80 


12.44 


$1,074 


1436 




1/653 


25.22 


21.07 


602 


159 


2 


653 


14,40 


3.03 


910 


274' 




653 


11,19 


1.85 


1,228 


313 




653 


8.41 


.90 


1,557 


236 


Age 62-64 












7otali 


1,764 


14. 15 




933 




1....^...... a., a 


478 


21.74 


12.13 


558 


117 


? 


516 


13.83 


2.67 


832 


203 


3«##a#i#«a|a«t»»CCCSa«aaaa 


431 


10.85 


1.73 


1,102 


262 


A 

~«*««»aa>aa«#ialaaaaaaaaa« 


339 


8.10 


.82 


,1,403 


193 


Age 65 














698 












85 


27.34 


14.57 


777 


205 


2... 


115 


16.64 




1 100 




3«>aai*t9«#eaCtaailai«aaa» 


196 


11.90 


1.89 


1,481 


244 


AaacstccBttsSttVltCSIsSBia 


302 


8.73 


.85 


1,721 


148 


^ Age 66 and over 














1/150 


30.06 


36.83 


971 


450 


X»a*»aafa»«««a«|«taCa*aaaa 


1/90 


41.73 


43.79 


671 


166 


2 

^••••C**C>«*sactt#a>aCaiaa 


22 


15.98 


3.58 


1,230 


332 


3 


26 


11.33 


1.99 


1,418 


313 


4i i9CC>««CCCB>alfia* iaaaaa 


12 


8.89 


1.27 


1,779 


164 



1/ Excludes 30 ipecial age-72 beneficiaries. 



TABLE A-2, —-Average Internal rates of returni men 



Aga at retirement and 
accumulated lifetime 
earnings quartlle 


Number 

of 
caees 






Benefit amounC 


Mean 


i Standarc 
davlatloi 


3 Mean 


Standard 
deviation 


A 1 1 S&AS 












Total - * ^ - 


-*-/ ji ^^^^ 


^ X ■ o / 


J ■ o / 


$1,244 


$428 




1A61 


21.93 


9.21 


589 


150 




210 " 


14.22 


3.18 


905 


253 


3*. i » m #• # i 


297 ' 


10.74 


1.76 


1 i2ft9 


307 


4** 


557 


8.24 


81 


1,559 


232 














'Total 


i DO 




A nA 

0 - 


1,089 


371 


1 


113 


21.16 


9.56 


552 


119 


2 . 


163 


13.81 


2.96 


841 


191 




194 


10*46 


1.84 


1,135 


268 










1,408 


193 


Aga 65 
















in 7/. 




1,551 


341 




24 


23.09 


7.86 


686 


164 


2 


41 


15.95 


3.47 


1,147 


316 




90 


11.34 


1.50 


1,479 


249 




260 


8.56 


.75 


1,720 


144 


Age 66 and over 














y52 


17.00 


9.19 


1,066 


491 




1/^4 


24.41 


8.54 


661 


195 




6 


13.79 


3.35 


987 


291 


3#«i«tB sf« 


13 


10.73 


1.09 


1,358 


305 




9 


8.41 


.98 


1,775 


187 



X/ Excludea four speclai age-72 banef Iclarles . 
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TABLE —Averse interr 


of 


return, 


women 






Age f etlf Bu€nt Suu 

acctunulated lifetime 
, SEralngs quartlle 


itumo€4 

of 
eases 


Rate of return 


Benefit amount 


Mean 


Standard 
deviation 


Mean 


Standard 
deviation 


All ages 












Total 




17,57 


15.65 


$924 


$386 




1/492 


20 i 30 


23^60 




162 






14.48 


2*95 


912 


284 




356 


LL,30 


1 QK 


1 1 1 

L fdH 


31 / 




96 


9.39 


76 


1,540 


254 


Age 62-64 












Total *B999Ba#caafCBBic 


1,006 


15,90 


9.20 


8ie 


305 


l«a«i«a*«««*««««t«i*«a«a«i 


365 


21.91 


12.83 


559 


117 




353 


13,85 


2.52 


827 


209 




237 


11.17 


1.57 


1,075 


254 




51 


9.03 


.66 


1,375 


195 


Age 65 












Total* •••#9c*Biitcat#c 


283 


16,79 


10.36 


1,375 


195 




61 


29,01 


16.23 


813 


209 




74 


17.02 


3.17 


1,228 


295 




: 106 


12.38 


2.06 


l-,483 


241 


4»*»PPCtPPS***9S**StPPP#PP 


42 


9.77 


.62 


1,724 


173 


Age 66 and over 












Total CPPtC«tpCt*9«»«9i 


um 


36.98 


43.59 


920 


420 


JL«PiPPPtt*PCt9tSPPI«PPf>49 


1/66 


48.03 


49.48 


674 


156 


^■«P#9PPStCSPttpSPPPPft999 


16 


16.80 


3.40 


1,320 


306 


«^cti<ttc**PPPPtPtttPiiii9* 


13 


11.92 


2.51 


1,478 


322 


4***4*9ti**s*9P*PCPfPPPPi* 


3 


10.32 


.92 


1,793 


90 



1^/ Excludes 26 special age-72 beneficiaries. 
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TABLE A-4*~Average Internal rates of returnj white men 



Age at retirement and 
aeeumulated lifetime 
earnings quartlle 



All ages 
Total t • 



« « * ■ • I 



2 

3 • s • s t • 

4 • C • • • ■ ' 



Age 62-64 
Total , 



Age 65 



Total i 



3. 
4. 



A ge 66 and over 
Total 



2... 
3 ■ ■ # 



Nuinber 

of 
cases 



X/ 1.094 

1/124 
~ 173 
273 
524 



670 

83 

135 
181 
271 



387 

21 
36 
82 
248 



_17 37 

1/20 
2 
10 

5 



Rate of return 



Me a' 



11.46 

22.32 
14.57 
10.79 
8.22 



11.53 

21.39 
14.11 
10.51 
7.92 



10.66 

23.24 
16.18 
11.41 
8.54 



18.63 

25.21 
16.84 
10.86 

8.58 



Standarc 
deviation 



5.76 

9.58 
3.31 
1.80 
.80 



5.85 

9.98 

3.09 
1.87 
.73 



4.46 

8.10 
3.56 
1.54 
.75 



9.98 



06 

16 
20 



1.22 



V Excludes three special age-72 beneficiaries. 



Benefit amount 



Mean 



1,273 

602 
922 
1,250 
1.559 



1,118 

565 
855 
1.138 
1,406 



1,563 

678 
1,160 
1,491 
,721 



1,034 

678 
1.163 
,314 
,850 



Standard 
deviation 



$416 

158 
259 
309 
234 



360 

129 
197 
269 
193 



334 

159 
309 
248 
145 



493 

210 
541 
314 
102 
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TABLE Average internal rates of return, men other than white 







Rate 0 


f return 


Benefit amount 


Age at retirement and 


Number 










accumulated lifetime 


of 










earnings quartile 


cases 


Mean 


Standard 


Mean 










deviatior 




deviation 


ATT A ^ ^ ^ 

All ages 












Total ■•••■P»*««a>a9««9 




13.39 


6 .42 


$1,006 


$448 




1 / ^ 'T 


20,62 


7 .84 


J H J 


1 10 

X Xw 




37 


12.59 


1.77 


827 






24 


10.17 


.95 


1,234 


300 




33 


8.51 


.82 


1,561 


216 


Age 62^64 














00 


A J . yo 




862 


375 




30 


20,51 


8.43 


SIR 


fin 




28 


12.33 


1.64 


1 f J 




3 


13 


9.87 


1.08 


1,094 


275 


4 


17 


8.24 


.70 


1,432 


195 


Age 65 












^Co t a l**fe*c«*flfe«s«B«>flfl 


28 


11.81 


4,66 


1,387 


397 




3 


22 ,03 


7. 18 








5 


14.31 


2.33 




JO / 




8 


10.62 


.68 


1,357 


245 


4 


12 


8.99 


.83 


1 704 


1 04 


Age 66 and over 












Total <<• 


1/15 


12.96 


5.20 


1,144 


494 


1 


11 4 


20.41 


3.65 


581 


61 




4 


12.26 


.68 


899 


112 




3 


10.30 


.53 


1,508 


267 


4 * 


4 


8.21 


.70 


1,680 


241 


1/ Excludes one special agi 


3-72 baneflcl 


ary . 
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TABLE A-6, —Average Internal rates of return, white women 



Age at retirement and 
accumulated llfetima 
earnings quartlle 


Number 

of 
cases 


Rate of return 


Benefit amount 




deviation 


Ms an 


Q Lanaara 
ieviation 




All ases 
















y 1,249 


17.03 


14.40 


$937 


$389 






1/41 


25.79 


22.29 


607 


169 


2 




405 


14 47 


2 9S 




^ Op 






338 


11.56 


1.86 


1,206 


317 






94 


9.38 


7fi 




^ JO 




Age 62-64 
















913 


15.44 


8.37 


825 


307 






311 


21.30 


11.86 


561 


122 


2 




326 


13 79 


2 LL 

^ a **** 




£i U Q 


3. 




226 


11.18 


1.59 


1,072 


257 






50 












Age 65 
















261 


16.59 


10.27 


1,335 


377 






50 


29.96 


■ 16.68 


838 


221 






69 


17.11 


3.20 


1,241 


297 






101 


12.39 


2.08 


1,486 


241 


4. 




41 


9.75 


.62 


1,724 


175 




Age 66 and over 
















1/7S 


34.93 


42.30 


917 


424 


1. 




1/Sl' 


49.05 


47.38 


664 


160 






10 


18.27 


3.54 


1,411 


295 






jl 


11.81 


2.57 


1,398 


262 






'3 


10.32 


.92 


1,793 


90 



1_/ Excludes 21 special age-72 beneficiaries. 



47 



TABLE "Average internal rates of re turn,» women other than white 



Age at retirement and 
accumulated lifetime 
earnings quartlle 


rHumDer 

of 
cases 


Rate oi 


: return 


Benefit amount 


Mean 


Standard 
deviation 


Mean 


deviation 




All ages 
















yi38 


22.45 


23.72 


$803 


$333 






1/80 


28.92 


29.47 


599 


123 






38 


14.67 


2.99 


QS9 








18 


11.54 


1.57 


1,301 


320 






2 


9.85 


.73 


1 1 
1 ^ O / I 


/.A 
HO 




Age Sl-M 
















93 


20.40 


14.43 


728 


273 






54 


25.44 


17.09 


548 


87 






27 


14.54 


3.35 










11 


11.07 


1.21 


1,135 


165 






1 


9.33 


0 


1 ^ D JO 


u 




Age 65 
















22 


19.19 


11.31 


988 


367 


1 




11 


24.72 


13.87 


708 


90 


2 




5 


15.77 


2.71 


1.038 


201 


3 




5 


12.18 


1.75 


1,420 


239 


4 




1 


10.37 


0 


1,704 


0 




Age 66 ^nd over 
















y 23 


33.89 


48.43 


932 


417 


1 




1/ 15 


44.55 


57.74 


706 


142 


2 




5 


14.35 


.82 


1,170 


285 


3 




2 


12.50 


2.95 


1,917 


326 


4 




0 


0 


0 


0 


0 



1/ Excludes five special age-72 benef IciarieB . 



48 

58 



TABLE Avarage internal rates of return, men, 1967 cohort 



Age at retirement and 
aocumulated lifetime 
earnings quartile 


Number 
of 

cases 


Rate 0 


f return 


Benefit amount 


Mean 


Standard 
deviation 


Mean 


Standard 
davlatlon 


All ages 












Total « « « * 


1/294 


13.18 


8 , 17 


$1,124 


$402 


1.. ..... 


1/58 


24.40 


11.92 


c ^ 

537 


142 


2 


43 


15.56 


3.41 


995 


293 




71 


10.66 


1.69 


1,157 


T n ^ 

296 


L 


X ^ £ 


fi 4R 




1,429 


188 


Age 62='64 












Total •.•.*..**.**. 


182 


13.27 


8.64 


980 


341 


I 


40 


23.99 


12.74 


512 


128 


2 


30 


14,78 


2.97 


880 


215 


3*. ••■....« *■*■ ... ■ !.«! .1. 


47 


10.23 


1.63 


1,013 


228 


A 




R 1 Q 


S4 


1,290 


146 


Age 65 












Total. 


97 


11 .97 


5.88 


1,440 


308 


1. ...... «...........«>>••> 


9 


24.61 


9.30 


661 


206 


2... .■■.*.*...*. 


12 


17.76 


3.67 


1,288 


277 




20 


11.68 


1.58 


1,463 


192 


4 


56 


8.79 


.62 


1,590 


62 


Age 65 and over 












^^o t a l.c.t.t. 4* 


yi5 


19.93 


11.66 


829 


406 




1/ 9 


26.04 


11.48 


528 


0 


2.. •*....•...•.. ■■ .•...»»* 


1 


12.67 


0 


950 


0 




4 


10.68 


.91 


1,318 


198 


4 


1 


9.24 


0 


1,467 


0 



\l Excludes three special age-72 beneficiaries. 



49 

59 



Ti^LE Average internal rates of return, mmn^ 1968 eohort 



Ags at retirement and 
accumulated lifetime 
earnings quartlle 



All ages 



Age 62-64 
Tocal 



I s f • s 



Age 65 



Total CCtCSBBticlsscsss 



3 • * • • • 



• •••■■••••BCC 



4. 



Age 66 and over 



Number 

of 
cases 



283 

30 
68 
70 
115 



176 

23 

54 

39 
60 



93 

2 

10 

27 
54 



14 

5 
4 
4 
1 



Rate of return 



Mean 



12.14 

21.14 
14,92 
11.51 
8.54 



12.52 

20.90 
14.56 
11.47 
8.14 



10.86 

20.82 
16.95 
11.62 
8.97 



5.97 

22.34 
4.70 
1.07 
8.82 



Standarc 
deviation 



5.29 

9.05 
3.12 
2.12 
.83 



5.85 

10.12 
2.95 
2.36 
.70 



3.33 

4.99 
3.26 
1.85 
.76 



6.17 

4.66 
3.88 
1.44 
0 



Benefit amount 



Mean 



$1,25 



07 



6 

93 
1,33 
1,56 



1 ,085 

558 
872 
1,210 
1,397 



1,597 

789 
1,198 
1,518 
1.741 



1,051 

762 
1,046 
1,243 
1,746 

^. 



Standard 
deviation 



60 

50 



TABLE Average Internal rates of return, men, 1969 cohort 







Rate of return 


Benefit amount 


Age at retirement and 


Number 










aeQu^ulsted life tine 


Of 










earnings quartile 


cases 


Mean 




a an 


Standard 












deviation 


All ages 








„,.,..„ 




Total, 


y323 


10.95 


4.80 


$1,242 


$403 




i/41 


20,04 


6.24 


599 


136 




45 


13.71 


3.11 


871 


228 




s2 


10.52 


1.65 


1,246 


307 




' 155 


7.96 


.78 


1,517 


208 


Age 62-64 












Total, 


198 


10.99 


4.46 


1,102 


352 




28 


18.87 


4.22 


568 


129 




35 


13.47 


3.28 


817 


170 




52 


10.27 


1,85 


1,153 


283 


4. 


83 


7.73 


.70 


1,370 


154 


Age 65 












Total. m 9 m 


109 


10.17 


4.04 


1,510 


332 




6 


21,11 


9.64 


621 


68 




9 


14,90 


2.14 


1,094 


306 




26 


11 .00 


1 . 13 


1 , 404 


259 


4. , 


68 


8.26 


.79 


1,685 


108 


Aga 66 and over 












Total 


1A6 


15.70 


9.37 


1,143 


514 




1/ 7 


23.82 


8.84 


705 


167 




1 


11.26 


0 


781 


0 


3 


4 


10.65 


1.20 


1,425 


454 


4 t..«CSfl. Ik*..... 


4 


7.64 


.49 


1,719 


148 



1/ Excludes one special age--72 beneficiary. 



61 

51 



TABLE A«ll. "Average internal rates of returni i^n, 1970 cohort 



Age at retirement and 


Number 


Rate c 


)f raturn 


j Benefit amount 


aeeiHttulated lifetime 
earnings quartile 


of 
cases 


Mean 


L 1 Standare 
devlatlor 


1 Mean 


Standard 
deviation 


All ages 












Total ••>C*a>*«p«aa9^ga 


325 


10.61 


4.30 


$1,35! 


] 1464 


2 
A 


32 
54 
74 

165 


20.61 
12.71 
10.33 
8.11 


5.61 
2.39 
1.31 
.80 


1 fii^i 
83C 

1 1 

1,69^ 


1 Jo 
214 

335 
225 


Age 62-64 












Total e*«*cc«CB«ctta^sa 


202 


10.70 


4.11 




407 


2 

^••**"CCflCC*iic#accgaaaaa, 


22 
44 
56 
80 


19.18 
12.48 
10.13 
7.79 


' 5.47 
2.15 1 
1.30 
.82 


797 
1 , 17C 
1,55C 


OD 

157 
278 
197 


Age 65 












Total 


116 


10.14 


4.14 


1,646 


396 


2 
4 


7 
10 
17 

82 


23.49 
13.73 
11.01 
8.39 


5.52 
3.19 
1.19 
.64 


743 
976 
1,549 
1,825 


152 
351 
341 
155 


Age 66 and over 












Total* 


7 


15.72 


8.29 


1,425 


613 


2 
A 


3 

0 

.1 
3 


24.34 

0 

9.94 
9.04 


3.10 

0 
0 

1.15 


792 
C 

1,713 
1,961 

— — J- 


229 
0 
0 

33 



52 

62 



TABLE A-12.— Average internal rates of return, womenj 1967 cohort 



Age at retirement and 
aQCumulated lifetime 
earnings quartile 



All ages 
Total* 



1. 

2. 



4. 



1. 

2. 



4. 



• •••••• 



Age 62-64 
Total. , 



Age 65 



Total. 



Am 66 and over 



Total. 



Number 

of 
cases 



i/344 

1/150 
106 
67 
21 



237 

109 
77 
44 

7 



81 

20 
26 
22 
13 



1/26- 

1/21 
3 
1 
1 



Rate of return 



Mean 



19.25 

26.72 
15.29 
11.69 
9.94 



17.49 

22.82 
14.33 
11.06 
9.59 



18.59 

31.55 
17.68 
12.94 
10.05 



37.37 

42.40 
19.40 
12.01 
11.08 



Standard 
deviation 



13.97 



II 



,29 
3.40 
1.61 
.67 



10.19 

12.83 
2.74 
.99 
.71 



12.44 

19.09 
3.66 
1.91 

.55 



28.80 

29.88 
4.34 
0 
0 



Benefit amount 



Mean Standard 
deviation 



S846 

584 
907 
1,131 
1,497 



719 

531 
790 
980 
1,219 



1,222 

776 
1,185 
1,428 
1,631 



832 

677 
1,502 
1,215 
1,705 



$370 



1/ Excludes 10 special age- 72 benef iciaries . 



53 



63 



TABLE A- 13.1— Average Internal rates of t 



eturn, women, 1968 cohort 



1. 
2. 

3. 
4. 



1. 
2. 
3. 
4. 



I, 
2. 
3. 
4. 



Age at retirement and 
accunulated lifetime 
earnings quartlle 



All ages 



Total. 



AgR 62-64 
Total 



Age 65 



Total. 



Age 66 and over 
Total 



1, 
2. 
3. 
4. 



Number 

of 
cases 



V326 

l/lll 
114 
77 

24 



250 

85 
96 
54 
15 



52 

13 
13 
19 
7 



1/24 

1/13 
5 
4 
2 



Rate of return 



Mean 



18.51 

28.93 
14.57 
12.13 
9.52 



16.13 

22.45 
14.30 
11.37 
9.07 



18.94 

33.60 
16.19 
13.96 
10,37 



42.45 

66.61 
15.68 
13.66 
9.94 



1/ Ixcludes nine special a8e-72 benef Iclariid 



Standard 
deviation 



19.65 

30.95 
2.65 
2.31 
.90 



9.11 

12.98 
2.70 
1.56 
.74 



12.39 

17.77 
1.48 
2.75 
.55 



59.63 

73.67 
2.74 
3.52 
.91 



Benefit amount 



Mean Standard 
deviation 



$938 $381 



622 
917 
1,227 
1,569 



146 
262 
340 
214 



851 307 



586 
871 
1,072 
1,439 



117 
241 
226 
149 



1,347 415 



832 
1,228 
1,624 
1,772 



194 
236 
265 
91 



947 425 



646 
988 
1.426 
1,837 



47 

153 
344 
68 



64 

54 



TABLE A-14*~Average internal rates of returni womanj 1969 cohort 



A&B at rfttlrsinBnt and 
aeeutniilated lif e t ims 
Ms^rninftB duartlle 


Number 

of 
cases 


Rate of return 


Benefit amount 


Mean 


Standard 
deviation 


Mean 


Standaf d 
deviation 


All ages 












Total. , . * 


jL/347 


16-97 


16.72 


$904 


$961 




1/116 


26.31 


26.34 


586 


131 


2a*S 


106 


14,05 


2.71 


861 


269 




96 


11,29 


1.61 


1.167 


262 




29 


9.09 


.57 


1,459 


240 


Age 62-64 












Total gB'BBaaSfitS****** 


262 




9 93 


820 


307 




90 


21.65 


14.74 


559 


111 




87 


13. A6 


2.25 


787 


210 




67 


11.22 


1.71 


1,072 


232 




18 


8.86 


.51 


1,351 


191 


Age 65 














64 




10 13 


1 ,260 


337 




11 


29.40 


18.19 


765 


207 




17 


16.71 


3.15 


1,187 


260 




25 


11.54 


1.45 


1,362 


158 




11 


9.47 


.46 


1,635 


209 


Age 66 and over 












Total 


1/21 


40.87 


50.88 


861 


412 




1/15 


52.02 


56.81 


619 


38 




2 


17.13 


2.97 


1,311 


48 


3s>ac>c* 


4 


10.94 


.44 


1,543 


277 




0 


0 


0 


C 


0 



1/ Excludes five special age- 72 beneficiaries . 



55 

65 



T^LE •"Average Internal rates of returni women, 1970 cohort 



Age at retirement and 
accmiulated lifetime 
earnings quartlle 



All ages 
Total 

l*«saa««a«»ta*aat«i*c««t> 



• ■••atieetci* 



Age 62-64 

Totals i#aaaa#a##ass^ 



^■■•■••••«*fi»#iaaaaaaisa 

4 



Age 65 



Total. . 



i a a a a a a i 



l«aaaa»aaaa*aa#9iigicaaa 

2 

^•aaaa«aiiaa«a»«is^gcsgfgg 

3 

^•aaaa»a«# ■•aaccaftpg^caa 

4 

~*a aaa*c«f aaaaaa 



Age 66 and over 



Total* 



■ aaataiaaaaaaa 



X*««i*atti»eaacicaaaaiaaaa 

2a*S#*»«KtBCfaicaB^,gaK^gA 

3 

^caa»a# aca«a aaiaaa aag#e» 

A 

^taaaeigitsptc asaaaaaaaaaa 



I Rate of raturn 



Number 

of 
cases 



1/370 

l/il5 
117 
116 
22 



257 

81 

93 
72 
11 



86 

17 
18 
40 
11 



1/17 
6 
4 
0 



Mean 



15.74 

23.18 
14.05 
11.33 
9.11 



14.74 

20.43 
13.34 
11.05 
8.88 



14.65 

22.26 
16.96 
11.84 
9.35 



28.73 

37.24 
16.32 
11.13 
0 



j/ Excludea two apeclal age-72 beneficiarleB . 

66 



Standard 
deviation 



Benefit amount 



Mean 



11.38 

17.91 
2.88 
1.74 
.56 



7.18 

10.21 
2.26 
1.74 
.60 



5.52 

6.11 
3.34 
1.59 
.41 



32.29 

38.43 
3.71 
2.54 
0 



StandaTd 
deviation 



$1,003 

604 
958 
1,284 
1,657 



867 

57C 
85 
1,138 
1,423 



1,400 

875 
1,327 
1,522 
1,891 



1,028 

740 
1»510 
1,531 

0 



$411 

163 
301 
336 
287 



316 

70 
187 
286 
183 



394 

225 
301 
259 
136 



442 

144 

274 
428 
0 



56 



T^LE '"Average Internal rates of return, men, 1967 cohort 

(gex-^cohort apeGtflG earnings quartilea) 



Age at retirenient and 
aaaiMulated lifetime 
earnings quartila 



All Ages 



Total, 



1*,. 
2.. . 
3 
4 



Age 62-64 
Total 



1. 

2. 
3. 
4. 



Age 65 



Total, 



1. 
2, 
3, 
4, 



Age 66 and oyer 
Total 



2.. 

3.. 
4.., 



Number 

of 
cases 



_l/294 

i/73 
74 
73 
74 



182 

51 

SO 
44 
37 



97 

13 

20 
27 

37 



1/15 

1/9 
4 

2 
0 



XT^ExciudeB three special age-72 benef 



^ate of 


return 


Banaflt amount 


Mean 


Standard 


Mean 


Standard 




deviation 




deviation 


13.18 


8.17 


ft 1 1 0 /i 


6 /no 


22,61 


11.29 


599 


209 


12.87 


3.21 


1,111 


''''^^287 


9.14 


.80 


1,311 


250 


8.18 


.48 


1,469 


171 


13.27 


8.64 






21 .98 


11.96 


561 


168 


12.36 


3.01 


989 


224 


8.75 


.56 


1,162 


198 


7.88 


.37 


1,327 


129 


11.97 


5.88 




Qn Q 
jUo 


22.73 


8.42 






14.44 


3,51 


1,408 


226 


9.75 


.77 


1,537 


115 


8.47 


. 38 


1,611 


38 


19.93 


11.66 


829 


406 


26.04 


11.48 


528 


0 


11.34 


1.20 


1,152 


135 


9.63 


.55 


1,540 


104 


0 ' 


0 


0 


0 



claries . 



67 

57 



T^LE A-17, "Average Internal rates of return, men, 1968 cohort 
(eex-cohort specific earnings quar tiles) 





Age at retirement and 


Number 


Rsce c 


>f return 


Benefit amount 




accuinulfitied llfpt'imp 
earnings quartlle 


of 
oases 


Mear 


I Standarc 
deviation 


Mean 


Standard 
deviation 




All ages 














Total. * 




Id,, Lh 


5.29 


$1,25: 


2 $406 


1. 




71 

71 
71 
70 


17.91 
12.97 
9.51 
8.12 


6.88 
2 .56 
.85 
.56 


74f 
1,20/ 
1,45/ 
1,60] 


i Ilk 
? 312 
238 
190 


3. 
4. 










Age 62-64 
















1 7fi 
i / 0 


Id ,s2 


5 . 85 


1,085 


351 






1. 




56 

47 
37 
36 


17.60 
12.84 
9.04 
7.78 


7.37 
2.41 


69? 
1,110 
1,282 
1,453 


172 
279 
163 
141 


2 


3 


4. 


Age 65 


.79 
.41 




Total. . * 




1 n OA 


3.33 


1,597 


264 


1. . 




/ 


18.39 
13.68 
10.03 
8.40 


3.65 
2.99 
.61 
.46 


1,447 
1,647 
1,757 


^ i. Q 

289 
142 
77 


2 


19 
34 

33 


3 


4.. 


**■■•*•■■•■•■■••«•«•■«■ 

Agg_66 and over 




Total 


14 


15.97 


6.17 


1,051 


384 


1.. 

2.. 


f 


8 
5 


19.73 
11.39 
0 

8.82 


5.58 
1.45 

0 
0 


87] 
1,20C 
C 

1,74{ 


349 
231 
0 
0 


3.. 
4.. 




0 

1 



58 



68 



TABLE A-18, —Average Internal rates of return, men, 1969 cohort 
(sex-cohort specific earnings quartiles) 







Rate of return 


Benefit amount 


Age at retirement and 


Number 






















earnings quarcxxs 


cases 




Standard 


Mean 


Standard 








deviation 




deviation 


All a^es 










■— — - — 


Total* ■•■■■••■■•••••■B 


i/323 


10.95 


4.80 


$1|24: 


$403 


- ^••••C mm m m m t 


_1/81 


17.03 


5.79 


73C 


220 


^••••■•■•t#ai*l *■ m m m >■•>•• 


81 


10. 72 


1. 72 


lg22e 


320 




81 


8.48 


.77 


1,44/ 


228 




80 


7,51 


.47 


1,56£ 


188 


Age 62-64 














198 


10.99 


4.46 


1,102 


352 


i'»9***9**m*mmuutmtmt*mmmmt 


59 


16.23 


4.51 


702 


202 




52 


10.44 


1. 76 


1,127 


296 




45 


8.21 


.63 


1,303 


182 


A 


42 


7.28 


.41 


1,416 


129 


Age 65 














109 


10.17 


4.04 


1,510 


332 


*i9*9*9**»*mm •••• 


14 


17.42 


7.01 


856 


289 




25 


11.32 


1.60 


1,400 


264 


f»>>>>>CCIii>*llB«CC« •••• 


35 


8.84 


.81 


1,631 


132 




35 


7.78 


.39 


1,730 


44 














Total* ••S*iiaaaai(t#p# 


1^6 


15.70 


9.37 


1,143 


514 




1/ 8 


22.25 


9.31 


715 


157 


2 


4 


10.65 


1.20 


1,425 


454 




1 


8.00 


Q 


1,500 


0 


A 


3 

_ . _4. 


7.52 


.52 


1,792 


25 


X/ Exciudes one special age 


"72 beneflcl 


ary , 









59 

69 



TMLE A-19. —Average internal rates of return^ inenj 1970 cohort 
(sSK^cohort specific earnings quartiles) 



Age at retirement and 
acct^ulated llf etlroe 
earnings quartile 


Nmnber 
of 

cases 


Rate of return 


Benefit anount 


Mean 


Standard 
deviation 


Ma an 


Standard 
deviation 


All ages 












70tal ••••••■■•••■••••a 


325 




4 10 


SI ISO 


S464 


J ^ ^ ^ ^ 


82 


15.83 


5.52 


747 


190 


2 


81 


10.40 


1.33 


1,274 


342 




81 


8.59 


.61 


1,663 


222 




81 


7.55 


.49 


1,723 


226 


Age 62-64 












^Co t^il ■■■■•••#•■>■•■>•• 


202 


10 70 


4.11 


1 , 177 


407 




63 


14.87 


4.83 


720 


157 


0 


60 


10.19 


1.30 


1,166 


278 




36 


8.37 


.64 


1,522 


192 




43 


7.25 


.43 


1,575 


203 


i\ge D J 














116 


in 14 


L 1 i 


A , 0*tw 




1 


16 


18.00 


6,58 


843 


269 


5 


20 


11.04 


1.29 


1,577 


330 




43 


8.72 


.50 


1,768 


176 




37 


7.90 


.30 


1,889 


96 


Age 66 and over 












Total 


7 


15.72 


8.29 


1,425 


613 




3 


24.34 


3.10 


793 


229 




1 


9.94 


0 


1,713 


0 




2 


9.69 


.20 


1,955 


44 


1 


1 


7.72 


0 


1,974 


0 



70 

60 



TABLE A^20.*-^Average internal rates of return, woMn, 1967 cohort 
(sex-cohort specif le earnings guar tiles) 



accimulated lifetime 
earnings quartlle 


iiuiuD^r 

of 
cases 


Rata of return 


Benefit amount 


Mean 


Standard 
deviation 


Mean 


Standard 
deviation 


All ages 












Totals ■■■CI«C«SfiC**laa 


i/344 




13.37 




§370 




1/ 86 


32.59 


22.04 


527 


150 




86 


18.70 


4.76 


718 


240 




86 


14.54 


2.84 


923 


317 




86 


11.17 


1.43 


1,214 


331 


Age 62-64 












Total* ■ 


237 


17.49 


10, 19 


719 


263 




59 


26.98 


15.88 


473 


84 




66 


17.81 


4.06 


649 


191 


3 


61 


13.50 


1.84 


786 


172 




51 


10.86 


1.08 


1,013 


252 


Age 65 












Total «9S9ta*«aSia9#9aa 


81 


18 .59 


12.44 


1 ,222 


379 




8 


45.26 


23.62 


676 


172 


2 


17 




A 1 A 
Q ■ ID 






3 


23 


17.07 


3.43 


4,233 


346 




33 


11.62 


1,79 


1,510 


174 


Age 66 End over 












TOtdlfe «iiasctc#flfltss>fl 


1/26 


37.37 


28.80 


832 


394 




1/19 


44.68 


30.56 


636 


201 




3 


21.91 


2.87 


1.194 


221 




2 


16.93 


1.00 


1,529 


249 


^••■■•tccici ■*«•••••«■•■•• 


2 


11.55 


.65 


1,460 


347 



1/ EKcludee 10 special age--72 beneficiaries. 



71 



Sl^fe:;- -!-' TABLE A-21*~Average Internal rates of return, women, 1968 cohort 
^^f-y . (sex-cohort specific earnings quartlles) 



V-.-'"- 


Age at retirement and 
accttmulated llfetinia 
earnings quart lie 


Number 

or 
cases 


Rate of return 


Benefit amount 


Mean 


Standard 
daviatlon 


Mean 


Standard 
dBvlatlon 




All ages 














70tal «««CllflaccB*aa9la 


1/326 


18.51 


19.65 


i $938 


$381 




^•■CCCI*!**! ■!•»■■■•••••■■ 


1/ 


33.03 


35.06 


586 


101 




■ ' ^ - ■ 


~ Q 1 

ol 


16,08 


3.55 


786 


192 








13.84 


2.45 


1,040 


344 


g;. '■■ 


4 ■■$■(••••••••••■■•«■#••>■ 


81 


10.98 


1.74 


1,341 


309 




Afe 62-64 














^Dotal* •••> 


250 


16. 13 


9,11 


851 


307 






oU 


25.03 


14.62 


550 


73 






^ Q 
50 


15,57 


2.99 


740 


166 






b / 


13.30 




944 


269 






55 


10.55 


1.40 


1,206 


228 


' ' 


Age 65 
















52 


18.94 


12.39 


1,347 


415 






9 


37.89 


19.83 


738 


142 




'J 


lU 


19.53 


5 . 26 


1,050 


103 




" ' 'J C ■ ••••!!■•■■ *■■••**•■■ IS 


12 


16,27= 


1.69 


1,512 


- 282=^ . . 






21 


12.08 


2.13 


1,655 


235 




Age 66 and over 














Total* « « ■>• 


1/24 


42.45 


59.63 


947 


425 






1/ 13 


66,61 


73.67 


■ 646 


47 






3 


16.16 


3.63 


967 


195 






3 


16.21 


2,36 


1,293 


480 






5 


11.17 


1.54 


1,507 


351 



^/ Excludas nine special ase-72 beneficiaries. 



■ 62 

i: ." - . 72 

o 

ERIC 



TABLE "Average internal rates of return^ woman 1969 cohort 

(sex-cohort specific eaminga quartiles) 



Age at retirement and 
accumulated lifetime 
earnings quartlle 



All a^ea 

Totals ••«ffl«a«cfl«flBa| 
^ • ■ « c s * 



C • ■ • I 



C • • C I 



c i c c i c 



Age 62-64 
Total 

3 
A 



< C • ■ ! 



Age 65 



Total. . 



1 • ■ « ■ « 

2 



■ C ■ • I 



c c c c 



I c s c • c < 



• ■ ■ c 



9 m m t ! 



Age 66 and over 



Total. . . 

2.. 

3 c .... I 



* • • • 



.... 



• i * • * • • 



Numb a r 

of 
cases 



1/347 

1/ 87 
87 
87 
86 



262 

64 

75 
70 

53 



64 

8 
11 
16 

29 



1/21 

1/15 
1 
1 
4 



Rata of raturn 



Mean 



16.97 

29.41 
15.47 
12.88 
10.05 



15.38 

23.73 
14.95 
12.43 
9.82 



15.63 

32.46 
18.64 
14.70 
10.35 



40.87 

52.02 
19.23 
15.03 
10.94 



Standard 
daviatlon 



£/ Ixcludes five special age-72 beneflclari 



16.72 

29.70 
3.59 
2.23 
1.12 



9.93 

16.85 
3.29 
1.95 
1.14 



10.13 

20.66 
4.03 
2.52 
1.01 



50.88 

56.81 
0 
0 

.44 



Benefit amount 



Mean 



$904 

55 
76 
1,02 
1,28 



820 

520 
713 
945 
1,168 



1,260 

682 
1,040 
1,338 
1,460 



861 

619 
1,277 
1,344 
1,543 



Standard 
deviation 



es. 



63 

73 



TABLE A-23. —Average internal rates of return, women, 1970 cohort 
(seK-^cohort specific earnings quartiles) 



Age at retirement and 
accumulated lifetime 
earnings quartile 


Nuniber 

or 
cases 


Rate of 


return 


Benefit amount 




deviation 


Mean 


Standard 
deviation 


All ages 












Total 


1/370 


15.74 


11,38 


$1 ,003 


9411 


X m » m m t 9 


1 / Q% 

J./ 3 J 


24 84 


19.44 


611 


127 


2*c«#ct 




i J 9 U/ 


J 9 DiL 


854 


252 




93 


12.79 


1.94 


1,167 


372 




92 


10.20 


1.16 


1,382 


334 


Age 62-64 












Total ■••c>ss9fl9«B>«a** 


257 


14.74 


7.18 


obi 






bo 


^i. 9 qD 


IW 9 PU 


556 


47 




/ ^ 


m 9 u J 


^ 9 ^ / 


769 


182 


3>>BCa9#*#>*9l** 


68 


12.21 


1.54 


1,019 


275 




51 


9.93 


1.08 


1,207 


263 


Age 65 












TOtali 9 •••••ls*«*>*>«9 


86 


14.65 


5.52 


1 ,400 


394 


l#>##*t ••■•••■•ss 


13 


n 1 AQ 

9 QV 






166 


'2* 9 i • ■ • 9 ■ 9 * m-» t m 9 9 9 9 9 • 9 • • • 9 


1 A 




^ ni 


1,178 


188 


39999**99»9**»9t9999***999 


21 


14.22 


2.10 


1,527 


295 


4tt9999*9*9999** t9999***99 


38 


10.58 


1.17 


1,621 


282 


Age 66 and over 












Total t9i***ei999*9t999 


im 


28.73 


32.29 


1,028 


442 


I9t999>99*99*il9ll999999*9 


1/14 


41.83 


41.10 


708 


138 


2#9C9I999 ■i99999t9999l99>S 


6 


16.50 


3.50 


1,119 


327 


3f99l99#9999999* •••#999>I9 


4 


15.26 


1.60 


1,787 


261 


^99 •*•• ••99 ^99 9I999^9>*9999 


3 


9.98 


1.33 


, 1,326 


150 



1/ Excludes two special age-72 beneficiaries. 
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